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APPENDIX  A 

Sources  of  Information 

Section  1.   Libraries,  Computer  Searches,  and  Other 
Metric  Projects  Contacted. 

Section  2.  Organizations  Contacted. 

Section  3.  Highway  Equipment  Manufacturers  Contacted. 

Section  4.  Highway  Materials  Manufacturers  Contacted. 

Section  5.  Letter  from  General  Motors  Corporation 

Section  6.  Reference  Bibliography 


A,l 
Section  1.  Libraries,  Computer  Searches  and  Other  Metric 
Projects  Contacted 


a.  Libraries  Contacted 


Akron  Public  Library 

Battelle  Memorial  Institute  Library 

Bowling  Green  State  University  Library 

Case-Western  Reserve  University  Libraries 

Cincinnati-Hamilton  County  Public  Library 

Cleveland  Public  Library 

The  Cleveland  State  University  Library 

Columbus  Public  Library 

Dayton  and  Montgomery  County  Public  Library 

Miami  University  Library 

Ohio  State  University  Libraries 

Ohio  University  Library 

The  Public  Library  of  Youngstown  and 

Mahoning  County 
The  State  Library  of  Ohio 
Toledo-Lucas  County  Public  Library 
University  of  Akron  Library 
University  of  Cincinnati  Library 
University  of  Dayton  Library 
University  of  Toledo  Libraries 
Wright-Patterson  Technical  Library 
Youngstown  State  University  Library 
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b.  Computer  Searches  A,l 

(1)  Mechanized  Information  Center  (MIC) 
The  Ohio  State  University  Libraries 

Retrospective  Services: 

Multidisciplinary  (MDS)  under; 
METRIC:   all  subtitles 

Education  (ERIC)  under; 

METRIC:   all  subtitles 

Current  Awareness  Services: 

Multidisciplinary  (MDS)  was  sent  to  us  on  a 
weekly  basis.   under; 

METRIC:   all  subtitles 

Social  Sciences  Information  Service  (SSIS)  was 
sent  to  us  on  a  bi-weekly  basis.   under; 
METRIC:   all  subtitles 

(2)  Highway  Research  Information  Service  (HRIS) 
Highway  Research  Board 

On  May  17,  1974  HRIS  ran  a  BASIS  70  computer  search 
for  our  metric  project. 

(3)  Technical  Information  and  Library  on  TRRL 
Transport  and  Road  Research  Laboratory 

On  July  16,  1974  the  TRRL  ran  a  computer  search  for 
our  metric  project  entitled  T12399  MH  OHIO  METRICATION. 


c.  Other  Metric  Projects  Contacted  A,l 

(1)  Fern  E.  Hunt 

Department  of  Home  Economics 
The  Ohio  State  University 
Columbus,  Ohio 

Mrs.  Hunt  teaches  the  metric  system  to  consumers 
and  maintains  current  files  on  the  literature.   We 
were  permitted  to  listen  to  her  tape  recordings  of  the 
Northeast  Weights  and  Measures  Association  Convention 
held  in  Columbus,  Ohio  in  the  Spring  of  1974. 

(2)  Joel  Magisos  and  Gloria  Cooper 
Metric  Education 

The  Center  for  Vocational  Education 
The  Ohio  State  University 
Columbus ,  Ohio 

The  U.S.  Office  of  Education  recently  awarded  a 
three-year  project  concerning  the  "development  and 
utilization  of  metric  education  instructional  materials 
in  vocational,  technical,  and  adult  education  "  to  The 
Center.   Mr.  Richard  Dief f enderfer,  a  project  research 
member,  has  been  working  on  the  first  major  task  which 
is  preparing  an  annotated  bibliography  of  metric 
education  instructional  and  reference  materials.   He 
permitted  our  research  team  to  review  his  literature 
collection. 

(3)  John  Wertz  and  Robert  D.  Mitchell 
NSF-RANN  Metric  Conversion 
University  of  Minnesota 
Minneapolis,  Minnesota 

In  1973,  the  National  Science  Foundation,  Research 
Applied  to  National  Needs  Division,  awarded  an  18  month 
project  concerning  "Conversion  from  the  English  to  the 
Metric  System  in  the  United  States"  to  the  University. 
Mr.  Mitchell  provided  our  research  team  with  some  val- 
uable bibliographic  information  and  literature  works. 


A, 2 
Section  2.  Organizations  Contacted 

Various  companies,  institutes,  associations  and 
governmental  bodies  (foreign  and  domestic)  were  contacted 
in  an  effort  to  learn  their  metric  involvement  and/or  views 
on  highway  metrication.   The  addresses  of  these  organiza- 
tions may  be  obtained  from  the  Federal  Highway  Administra- 
tion. 


a.  Miscellaneous  Organizations 

(1)  American  Concrete  Institute 

(2)  American  Institute  of  Consulting  Engineers 

(3)  *American  Iron  and  Steel  Institute  (AISI) 

(4)  Mr.  Marvin  W.  Stucky 
Vice  President 

American  Motors  Corporation 

(5)  Mr.  Malcolm  E.  O'Hagan 
Executive  Director 

American  National  Metric  Council 

(6)  American  National  Standards  Institute,  Inc.  (ANSI) 

(7)  American  Road  Builders  Association 

(8)  American  Society  for  Engineering  Education  (ASEE) 

(9)  American  Society  for  Testing  Materials 

(10)  American  Society  of  Civil  Engineers  (ASCE) 
Metrication  Committee 

(11) *American  Society  of  Mechanical  Engineers 

(12)  The  Asphalt  Institute 

(13)  The  Associated  General  Contractors  of  America 

(14)  Association  Francaise  de  Normalisation 


A, 2 
a.  Miscellaneous  Organizations  (cont.) 

(15)  Hans  J.  Milton 

Director,  Metric  Conversion 

Australian  Department  of  Housing  and  Construction 

(16)  The  British  Quarrying  and  Slag  Federation,  Ltd. 

(17)  Mr.  Kenyon 

British  Standards  Institution 

(18)  Professor  Guy  W.  Richard,  President 
The  Canadian  Metric  Association 

(19)*  Director,  The  Commonwealth  Railways 
(Australia) 

(20)  Kenneth  Claxton,  Assistant  Secretary 
Construction  Industry  Metric  Change  Liaison 
RIBA  Professional  Services  Dept. 

(Great  Britain) 

(21)  Construction  Industry  Training  Board 
(Great  Britain) 

(22)  Consulting  Engineers  Council 

(23)*  Chrysler  Corporation 

(24)*  Mr.  M.  J.  Dolinsky,  Chairman 
Chief  Planning  Engineer 
Department  of  Highways  and  Transport 
(Alberta,  Canada) 

(25)*  Mr.  J.  M.  Guthrie 

Engineering  Intelligence  Division 
Department  of  the  Environment 
(Great  Britain) 

(26)  Deutsher  Normenansschuss 
(Germany) 

(27)  Mr.  Harold  K.  Sperlich 
Vice  President 

Ford  Motor  Company 

(28)  General  Motors  Corporation 


a.  Miscellaneous  Organizations  (cont.) 

(29)   International  Standards  Organization  (ISO) 

(30)*  Metrication  Board 
(Great  Britain) 

(31)  Metric  Advisory  Board 
(New  Zealand) 

(32)  Mr.  Louis  F.  Sokol,  President 
The  Metric  Association,  Inc. 

(33)  Metric  Commission  (Canada) 

(34)  Chairman  of  Metric  Conversion  Board 
(Australia) 

(35)*  Japanese  Industrial  Standards  Committee 

Ministry  of  International  Trade  and  Industry 

(36)*  Mr.  P.  Smith,  Director 

Engineering  Research  Branch 
Ministry  of  Transportation 
(Canada) 

(37)   Ministry  of  Transport 
(Great  Britain) 

(38)*  Mr.  R.  J.  Barling 

Acting  Assistant  Secretary 
Road  Transport  Branch 
Ministry  of  Transport 
(Australia) 

(39)  R.  P.  Sleep 
Assistant  Chief  Engineer 
Engineering  Intelligence  Division 
Ministry  of  Transport 

(Great  Britain) 

Note:   Reply  to  this  letter  was  received  from 

J.  M.  Guthrie,  Department  of  Environment 

(40)  Transportation  Research  Board 
National  Academy  of  Sciences 


A, 2 


A, 2 
a.  Miscellaneous  Organizations  (cont.) 

(41)  National  Aeronautics  and  Space  Administration 

(42)  National  Association  of  Australian 
Road  Authorities 

(43)*  National  Constructors  Association 

(44)  National  Society  of  Professional  Engineers  (NSPE) 

(45)  Portland  Cement  Association 

(46)*  Rovipress,  Ltd. 

Metric  Information  Service 
(Great  Britain) 

(47)  Society  of  Automotive  Engineers 

(48)  South  African  Bureau  of  Standards 

(49)  Standards  Association  of  Australia 

(50)  Director 

Transport  and  Road  Research  Laboratory 
(Great  Britain) 

(51)*  Professor  John  M.  Flowers, 

Director,  Project  for  Metric  Research 
Department  of  Science  and  Education 
University  of  Southern  Mississippi 

(52)   Mr.  Jeffrey  V.  Odom 

Metric  Information  Office 
U.  S.  Department  of  Commerce 
National  Bureau  of  Standards 

*Asterisk  indicates  that  no  reply  was  received. 


A, 3 
Section  3.  Highway  Equipment  Manufacturers  Contacted. 

Eighty-four  (84)  companies  were  contacted  in  this 
endeavor.   These  companies  are  listed  below,  grouped 
according  to  their  principal  product.   Addresses  of  these 
companies  are  available  through  the  Federal  Highway 
Administration.   Thirty-seven  (37)  useful  replies  were 
received  and  catalogued  as  follows: 

Yes  No 
Company  has  a  metric  officer  and/or 

committee.  25     12 

Company  has  a  master  plan.  22     15 
Company  is  actively  engaged  in 

conversion.  26     11 

•Dual  Dimensioning  13 

•"Soft"  Conversion  3 

•"Hard"  Conversion  10 

a.  Air  Equipment 

(1)  Ackley  Manufacturing  Co. 

(2)  Chicago  Pneumatic  Equipment  Co. 

(3)  Gardner-Denver  Co. 

(4)  Ingersoll-Rand  Co. 

(5)  The  Jaeger  Machine  Co. 

(6)  Joy  Manufacturing  Co. 
Air  Power  Group 

(7)  *Kent  Air  Tool  Co. 

(8)  Quincy  Compressor 

(9)  Worthington-CEI,  Inc. 
Construction  Equipment  Division 

b .  Cranes ,  Backhoes  and  Graders 

(10)  *American  Hoist  §  Derrick  Co. 

(also  make  rollers) 

(11)  *Bucyrus-Erie  Co. 

10 


A, 3 

b .  Cranes,  Backhoes  and  Graders  (cont.) 

(12)  J.  I.  Case  Company 
Construction  Equipment  Div. 

(13)  *Clark  Equipment  Co. 

Austin-Western  Div. 

(14)  *Clark  Equipment  Co. 

Construction  Machinery  Div. 

(15)  *Deere  §  Company 

(16)  *FMC  Corporation 

Crane  §  Excavator  Div. 
(also  pile  hammers) 

(17)  *Ford  Motor  Company 

Tractor  §  Implement  Oper. --North  Am. 

(18)  Galion  Manufacturing  Co.  (also  rollers) 

(19)  Harnishfeger  Corporation 

(20)  international  Harvester 

Construction  Equipment  Div. 

(21)  Liebherr-American,  Inc. 

(22)  *Manitowoc  Engineering  Co. 

(23)  Massey-Ferguson  Inc. 

c.  Crushing  Plants 

(24)  *Allis-Chalmers  Manufacturing  Co. 

Crushing  §  Screening  Equip.  Div. 

(25)  Eagle  Crusher  Co.,  Inc. 

(26)  *Eagle  Iron  Works 

(27)  *Iowa  Manufacturing  Co. 


11 


A, 3 

d.  Earth  Moving  Equipment 

(28)  ^Caterpillar  Tractor  Co. 

(29)  *Clark  Equipment  Co. 

Hancock  Division 

(30)  *Fiat-Allis  Construction  Machinery,  Inc. 

(31)  *Komatsu  America  Corp. 

(32)  *Terex  Division 

General  Motors 

(33)  *Wabco  Construction  §  Mining  Equip.  Group 

(34)  *White  Construction  Equipment 

e .  Pavers  and  Plants 

(35)  *Barber-Greene  Co. 

(36)  Blaw-Knox  Construction  Equipment,  Inc. 

(37)  Boeing  Construction  Equipment  Co. 

(38)  Clark  Equipment  Co. 

(39)  CMI  Corporation 

(40)  Curbmaster  of  America,  Inc. 

(41)  Erie  Strayer  Co. 

Bucket  Div.  §  Concrete  Plant  Div. 

(42)  Gomaco  Manufacturing  Co. 

(43)  Huron  Manufacturing  Corp. 

(44)  Layton  Manufacturing  Co.,  Inc. 

(45)  Maxon  Corp. 

(46)  Miller  Formless  Company,  Inc. 

(47)  *Power  Curbers,  Inc. 
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(48 
(49 

(50 
(51 

(52 

(53 
(54 

(55 
(56 

(57 

(58 

(59 

(60 
(61 
(62 


e .  Pavers  and  Plants  (cont.) 

*Rexnord,  Inc. 
Construction  Machinery  Div. 

*Seaman  Co. 

£.  Pumps  (Water  and  Concrete) 

*The  Gorman  Rupp  Co. 

*Morgen  Manufacturing  Co. 
(concrete  conveyor  systems) 

Wilden  Pump  §  Engineering  Co. 

g .  Rollers 

Dynapac  Manufacturers,  Inc. 

*Hyster  Co. 
Construction  Equipment  Div. 

*RayGo,  Inc. 

Resco  Manufacturing  Co. 

Tampo  Manufacturing  Co. 

h.  Scales , 

Thurman  Scale  Co. 

i .  Surveying  Equipment 

Hewlett-Packard  Co. 
Civil  Engineering  Div. 

*Keuffel  §  Esser  Co. 

*The  Lietz  Co. 

*Wild  Heerbrugg  Instruments,  Inc 

j .  Tools 


A, 3 


(63)   The  Black  §  Decker  Mfg.  Co. 
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j.  Tools  (cont.)  A, 3 

(64)  Homelite 

(65)  Stanley  Hydraulic  Tools 

(66)  *Wacker  Corporation 

(67)  The  Wyco  Tool  Co. 
k.  Trucks 

(68)  Chevrolet  Motor  Division 

(69)  Diamond  Reo  Trucks,  Inc. 

(70)  Euclid,  Inc. 

(71)  Ford  Truck  Division 

(72)  FWD  Corporation 

(73)  international  Harvester  Co. 

Truck  Division 

(74)  *Mack  Trucks,  Inc. 

(75)  Oshkosh  Truck  Corp. 

(76)  White  Trucks 

1 .  Welding  Machines 

(77)  *Hobart  Brothers  Co. 

(78)  The  Lincoln  Electric  Co. 

(79)  Miller  Electric  Manufacturing  Co. 
m.  Miscellaneous 

(80)  Charles  Machine  Works,  Inc. 

(makers  of  trenching  equip.) 

(81)  Delmag  Maschinenf abrik 

(pile  hammers) 
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m.  Miscellaneous  (cont.) 

(82)  *R.  E.  Dietz 

(safety  equipment) 

(83)  *Soiltest,  Inc. 

(testing  equipment) 

(84)  Speed  Shore  Corp. 

(shoring  for  trenches) 

^Asterisk  indicates  that  a  reply  was  received. 

Section  4.  Highway  Material  Manufacturers  Contacted 

Twenty  (20)  companies  were  contacted  in  this 
endeavor.   Addresses  of  these  companies  are  available 
through  the  Federal  Highway  Administration.   Ten  (10) 
useful  replies  were  received  and  catalogued  as  follows 

Yes    No 
Company  has  a  metric  officer  and/or 

committee.  6      4 

Company  has  a  master  plan.  3      7 
Company  is  actively  engaged  in 

conversion  5      5 

•Dual  dimensioning  1 

•"Soft"  Conversion  2 

•"Hard"  Conversion  2 

Companies  Contacted  Were: 

(1)  * American  Aggregates  Corp. 

(2)  Armco  Steel  Corp. 
Metal  Products  Div. 

(3)  *Bethlehem  Steel  Corp. 

(4)  *The  Dow  Chemical  Co. 

Functional  Products  §  Systems 

(mortars,  cements,  explosives) 

(5)  * Exxon  Company,  U.S.A. 

(asphalt,  fuels,  joint  mat'l) 


A, 3 


A, 4 
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A  4 

(6)  *General  Tire  §  Rubber  Co. 

(bearing  pads,  joint  seals) 

(7)  Hercules  Inc. 

(explosives) 

(8)  Jones  §  Laughlin  Steel  Corp. 
Wire  Rope  Division 

(9)  *3  M  Company 

(caulking  comp.,  paints,  waterproofing) 

(10)  Martin  Marietta  Corp. 

(cement,  grouts,  admixtures) 

(11)  Master  Builders 

(admixtures) 

(12)  Medusa  Cement  Co. 

(cements) 

(13)  Mobil  Oil  Corp. 

North  American  Division 
(fuels,  asphalt) 

(14)  *Neenah  Foundary  Co. 

(castings) 

(15)  ^Republic  Steel  Corp. 

Manufacturing  Div. 

(16)  ^Superior  Products  Company 

(concrete  pipe) 

(17)  *Texaco,  Inc. 

(asphalt) 

(18)  Union  Metal  Manufacturing  Co. 

(light  poles) 

(19)  *United  States  Steel  Corp. 

(20)  U.  S.  Plywood 

(plywood,  forms,  adhesives,  water  repellents, 
lumber) 

*Asterisk  indicates  that  a  reply  was  received. 
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Section  5.   Letter  from  General  Motors  Corporation      a, 5 

A,  5,  1   Letter  to  ODOT/OSU  Metric  Research  team  from 
Everett  L.  Baugh,  General  Motors  Corporation. 

As  you  probably  know,  General  Motors  is  changing  to  the 
metric  system  at  a  rate  tied  to  the  release  of  new  assem- 
blies and  products.   This  approach  is  designed  to  accomplish 
metrication  over  a  number  of  years  at  negligible  cost.   A 
copy  of  the  Public  Relations  release  which  describes  this 
is  enclosed  (See  Below) . 

We  are  not  involved  in  highway  metrication  except  at  our 
proving  grounds.   Whatever  needs  to  be  done,  which  isn't 
much,  is  tied  into  normal  obsolescence  and  modernization 
plans.   If  this  is  done  carefully  metrication  costs  are  so 
small  they  get  lost.   For  instance,  what  is  the  life  of  a 
good  sign?   If  it  is  replaced  at  the  normal  time  with  a 
metric  or  dually-dimensioned  sign,  how  much  did  the  metric 
system  contribute  to  the  costs?   The  effect  of  specification 
on  highway  contractors  is  beyond  our  scope  of  knowledge. 

The  speedometers  on  most  General  Motors  cars  in  the  United 
States,  starting  with  the  1975  models  will  indicate  speed  in 
both  miles  per  hour  and  kilometres  per  hour.   However, 
introduction  of  dual  reading  odometers  would  be  more  complex 
and  expensive.   Present  plans  are  to  show  miles  only. 

There  are  a  number  of  regulations  and  laws  which  require 
measurement  of  the  car's  accumulation  of  miles.   The  state 
and  federal  governments  have  quite  a  bit  to  do  before  a 
change  to  kilometres  exclusively  would  be  legal. 

If  conversion  plans  would  include  at  least  10  years  of 

dually-dimensioned  road  signs,  there  should  be  little  need 

for  conversion  of  old  speedometers.  Most  of  them,  like  old 
soldiers,  would  fade  away. 

News  Release 

DETROIT  --  In  keeping  with  the  long-term  movement 
toward  more  general  use  of  the  metric  system,  here  and 
abroad,  General  Motors  President  Edward  N.  Cole  stated  that 
"the  rate  of  implementation  to  the  metric  system  within  GM 
will  be  governed  by  the  release  of  new  parts,  metrically 
dimensioned,  and  by  the  normal  phasing  out  of  in-production 
parts . " 
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A,  5,  1  (Continued)  A>5 

The  GM  guidelines  include: 

1.  New  developments  will  be  metric  from  the  start. 
This  includes  items  now  in  development  stage. 

2.  Service  parts  now  in  production  will  remain 
as  is . 

3.  Supplier  coordination  will  be  implemented  as 
required. 

4.  In  the  interim  before  complete  metrication  is 
accomplished  some  capital  equipment  with  dual 
measuring  capability  will  be  required. 

Coordination  of  the  entire  program  will  be  handled  by 
the  GM  Engineering  Staff. 
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A, 6 
Section  6.   Reference  Bibliography 

The  following  is  a  list  of  general  references  and 
bibliographies  that  have  been  used  in  the  literature 
search.   Annual  editions  were  searched  from  1960  to  the 
present  where  possible. 

American  Library  Resources:   A  Bibliographic  Guide, 
Downs,  R.  B.,  American  Library  Association, 
Chicago,  1972. 

Annotated  Bibliography  of  Scientific  Research  in  Road 
Traffic  and  Safety,  Haight,  R.  A., 

University  of  California,  Institute  of  Transportation 
and  Traffic  Engineering,  Berkeley,  1963. 

Applied  Science  and  Technology  Index, 
Toom,  E.,  ed.,  The  H.  W.  Wilson,  Co., 
New  York,  1913 — . 

Basic  Traffic  Engineering  References, 
Institute  of  Traffic  Engineers, 
Washington,  D.  C,  1965. 

Bibliographic  Index:   A  Cumulative  Bibliography  of 
Bibliographies,  Case,  A.  M. ,  Franck,  M.,  ed. , 
The  H.  W.  Wilson  Co.,  New  York,  1937 — . 

Bibliography  of  the  Metric  System, 

Antoine,  V.,  Milek,  J.  T.,  The  Metric  Association,  Inc., 

Waukegan,  111.,  1968. 

Bibliography  of  Traffic  Engineering, 

Duff,  J.  T.,  Printerhall,  Ltd.,  London,  1966. 

A  Brief  Guide  to  Sources  of  Scientific  and  Technical 
Information,  Herner,  S.,  Information  Resources  Press, 
Washington,  D.  C,  1970. 
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British  Museum  General  Catalogue  of  Printed  Books, 
Trustees  of  the  British  Museum,  London,  1959-66, 
Supplements,  1968,  1971-72. 

The  British  National  Bibliography, 

Wells,  A.  J.,  ed. ,  Council  of  the  British  National 

Bibliography,  Ltd.,  London,  1950 — . 

British  Technology  Index,  Coates,  E.  J.,  ed. , 
The  Library  Association,  London,  1962 — . 

Business  Periodicals  Index,  Third,  B.  J.,  ed., 
The  H.  W.  Wilson  Co.,  New  York,  1956 — . 

Changing  to  the  Metric  System,  Anderton,  P., 
Bigg,  P.  H. ,  Her  Majesty's  Stationery  Office, 
London,  1969,  pp.  32-33. 

Classed  Subject  Catalog  of  the  Engineering  Societies 
Library,  G.  K.  Hall  &  Co.,  Boston,  1963,  Supplements, 
1964—. 

Conversion  to  Metric  System  of  Measurement, 
Grebneff,  A.,  State  Library  of  South  Australia, 
Adelaide,  1970. 

Current  Literature  in  Traffic  and  Transportation, 
Transportation  Center  at  Northwestern  University, 
Evanston,  111.,  1960 — . 

'Decimalization  and  Metrication,"  Advancement  of  Science, 
Vol.  26,  March,  1970,  pp.  240-242.  (London) 

Directory  of  Computerized  Information  in  Science  and 
Technology,  Cohan,  L. ,  ed. ,  Science  Associates/ 
International,  Inc.,  New  York,  1963. 

Dissertation  Abstracts  International, 
University  Microfilms,  Ann  Arbor,  Mich.,  1938 — . 
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Engineering  Index,  Engineering  Index,  Inc.,  New  York, 
1884--. 

Finding  and  Using  Technical  Information,  Carey,  R.  J.  P., 
Edward  Arnold,  Ltd.,  London,  1966. 

Freeway  Operations  Bibliography  1964-68, 
Highway  Research  Board,  Washington,  D.  C,  1969. 

A  Guide  to  a  Selection  of  Computer-Based  Science  and 
Technology  Reference  Services  in  the  U.  S.  A., 
Science  and  Technology  Reference  Services  Committee, 
American  Library  Association,  Chicago,  1969. 

Guide  to  Literature  on  Transportation  Engineering, 
Hickok,  B.,  American  Society  for  Engineering  Education, 
Washington,  D.  C,  1970. 

A  Guide  to  Metrication,  Jones,  M.  J.  B., 
Pergamon  Press,  Ltd.,  London,  1969,  pp.  136-139. 

Guide  to  Reference  Books,  Winchell,  C,  8th  ed.  , 
American  Library  Association,  Chicago,  1967, 
Supplements  1965 — . 

Guide  to  Reference  Material,  Walford,  A.  J.,  ed., 
3rd  ed. ,  Vol.  1,  The  Library  Association, 
London,  1973. 

Hand  List  of  Short  Titles  of  Current  Periodicals 
in  the  Science  Museum  Library,  Phippen,  H.  D., 
London  Science  Museum  Library,  London,  196  5. 

Highways — Current  Literature,  United  States 

Department  of  Transportation,  Washington,  D.  C,  1922--. 

Highway  Research  Abstracts,  Highway  Research  Board, 
Washington,  D.  C,  1931 — . 
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Highway  Research  in  Progress,  Highway  Research  Board, 
Washington,  D.  C,  1965 — . 

Information  on  the  Metric  System  and  Related  Fields, 
Lange,  E.,  6th  ed. ,  NASA/Marshall  Space  Flight  Center, 
Alabama,  1974. 

Library  Acquisitions  and  Services,  United  States 
Department  of  Transportation  Library  Services 
Division,  Washington,  D.  C,  1970 — . 

Library  Guiding;  A  Program  for  Exploiting 
Library  Resources,  Carey,  R.  J.  P.,  Linnet  Books, 
Hamden,  Conn.,  1974. 

Library  of  Congress  Catalog — Books;   Subjects, 
The  Library  of  Congress,  J.  W.  Edwards,  Inc., 
Ann  Arbor,  Mich.,  1950 — . 

List  of  Current  Publications,  National  Association 
of  Australian  State  Road  Authorities,  Sydney, 
Australia,  1974. 

List  of  Serial  Publications  in  the  British  Museum 
Library,  Trustees  of  the  British  Museum,  London,  1968. 

Metricated  Books,  Jackson,  P.  F.,  2nd  ed. , 
The  Library  Association,  London,  1971. 

Metrication;   A  Bibliography,  Atkins,  J.  L.,  ed., 
CADIG  Liaison  Center,  Reference  Library, 
Coventry,  England,  1968. 

Metrication;   A  Bibliography  to  30th  June,  1968, 
Field,  H. ,  Building  Design  Partnership, 
London,  1968. 

Metrication — Decimalisation;   A  Bibliography, 
Coventry  City  Libraries,  Coventry,  England,  1967. 
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Metrication  the  Coming  Event,  Markuson,  C,  Watchung 
Hills  Regional  High  School,  Warren,  N.  J.,  1973. 

A  Metric  America;  A  Decision  Whose  Time  Has  Come, 
DeSimone,  D.  V.,  National  Bureau  of  Standards, 
Washington,  D.  C,  1971,  pp.  164-166. 

Metric  Bibliography;   A  Selection  of  the  More  Important 
Material  of  Interest  to  the  Construction  Industry, 
6th  ed. ,  Department  of  the  Environment,  London,  1972. 

Metric  Conversion  Bills,  American  Enterprise  Institute 
for  Public  Policy  Research,  Washington,  D.  C,  pp.  23-34. 

British  Standards  for  Engineering, 

British  Standards  Institution,  London,  1966. 

Metrins ;   A  Guide  to  Metrication  Information  and  Sources, 
London  Barough  of  Lewisham,  Technical  Reference  Library, 
London,  1971. 

Monthly  Catalog  of  United  States  Government  Publications, 
United  States  Government  Printing  Office,  Washington,  D.C., 
1895—. 

The  National  Union  Catalog,  A  Cumulative  Author  List, 
American  Library  Association,  Library  of  Congress, 
Washington,  D.  C,  1953/57 — . 

The  National  Union  Catalog,  Pre-1956  Imprints, 
American  Library  Association,  Mansell  Information/ 
Publishing,  Ltd.,  London,  1974. 

Publication  Index,  JacKSon,  E.  W.,  ed. , 

Highway  Research  Board,  Washington,  D.  C,  1921 — . 

Public  Affairs  Information  Service,  Wilson,  R.  S.,  ed. , 
Public  Affairs  Information  Service,  Inc.,  New  York,  1915 — . 
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Reader's  Guide  to  Periodical  Literature ,  Limerick,  Z.,  ed. , 
The  H.  W.  Wilson  Co.,  New  York,  1890 — . 

Records  and  Research  in  Engineering  and  Industrial  Science, 
Helmstrom,  J.  E.,  3rd  ed. ,  Chapman  &  Hall,  Ltd.,  London, 
1956. 

A  Reference  Guide  to  Metropolitan  Transportation;  An 
Annotated  Bibliography,  Library  of  the  Transportation 
Center,  Northwestern  University  Press,  Evanston,  111.,  1964, 

Research  in  Transportation:   Legal/Legislative  and  Economic 
Sources  and  Procedure,  Flood,  K.  U.,  Gale  Research  Co., 
Detroit,  Mich.,  1970. 

Road  Abstracts,  Road  Research  Laboratory,  Her  Majesty's 
Stationery  Office,  London,  1934 — . 

"SAF  Looks  at  Metrication,"  Journal  of  Forestry, 
Vol.  69,  No.  4,  April,  1971,  p.  223. 

Science  and  Engineering  Reference  Sources:   A  Guide  for 
Students  and  Librarians,  Malinowsky,  H.  R. ,  Libraries 
Unlimited,  Inc.,  Rochester,  N.  Y. ,  1967. 

Science  and  Technology;  An  Introduction  to  the  Literature, 
Grogan,  D.  J.,  2nd  ed.,  Clive  Bingley,  Ltd.,  London,  1973. 

A  Selected  and  Annotated  Survey  of  the  Literature  On 
Transportation;  Status,  Structure,  Characteristics, 
Problems,  and  Proposed  Solutions,  Grauman,  J.,  et  al., 
The  Franklin  Institute  Research  Laboratories   Science 
Information  Services,  Philadelphia,  1968. 

Selected  References  on  Traffic  Engineering,  University  of 
California,  Institute  of  Transportation  and  Traffic 
Engineering,  Berkeley,  1965. 

SI  Units  in  Engineering,  Blackman,  D.  R. , 
Macmillan,  London,  1969. 
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Social  Sciences  and  Humanities  Index,  Dart,  J.  D.,  ed. , 
The  H.  W.  Wilson  Co.,  New  York,  1907 — . 

Some  References  on  Metric  Information, 

National  Bureau  of  Standards,  Washington,  D.  C,  1973. 

Sources  of  Engineering  Information,  Dalton,  B.  H. , 
University  of  California  Press,  Berkeley,  1948. 

Sources  of  Information  in  Transportation,  Blaisdell,  R.  F., 
et  al.,  Transportation  Center  at  Northwestern  University, 
Evanston,  111.,  1964. 

Subject  Catalog  of  the  Department  Library,  Department  of 
Health,  Education,  and  Welfare  Library,  G.  K.  Hall  &  Co., 
Boston,  1965. 

Technical  Book  Review  Index,  Special  Libraries  Association, 
New  York,  193  5 — . 

Transportation  Information  Sources,  Metcalf,  K.  N. , 
Gale  Research  Co.,  Detroit,  Mich.,  1965. 

Transportation  in  Canada  and  the  United  States; 
A  Bibliography  of  Selected  References  1945-1967, 
Tangri,  O.  P.,  University  of  Manitoba,  Winnipeg,  1968. 

Union  List  of  Serials  in  Libraries  of  the  United  States 

and  Canada,  Titus,  E.  B.,  ed. ,  3rd  ed.,  The  H.  W.  Wilson  Co., 

New  York,  1965. 

The  United  States  and  the  Metric  System,  Holt,  S.  F., 
Federal  Reserve  Bank  of  Minneapolis,  Minneapolis,  Minn., 
1972,  pp.  34-35. 

U.  S.  Metric  Study  Interim  Report,  DeSimone,  D.  V.,  Vol.  6, 
National  Bureau  of  Standards,  Washington,  D.  C. ,  1971. 
pp.  200-201. 
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U.S.  Metric  Study  Interim  Report,  DeSimone,  D.  V.,  Vol.  10, 
National  Bureau  of  Standards,  Washington,  D.  C,  1971. 

A  World  Bibliography  of  Bibliographies,  Berterman,  T. , 
4th  ed. ,  Lausanne,  Switzerland,  1965-66. 

1970  World  Survey  of  Current  Research  and  Development 
on  Roads  and  Road  Transport,  United  States  Department  of 
Transportation,  Washington,  D.  C,  1970. 

Annotated  Bibliography  on  the  Metric  System,  Hines,  R., 
Tennessee  Research  Coordinating  Unit,  Knoxville,  Tennessee, 
1974. 

A  Bibliography  of  Metric  Standards,  American  National 
Standards  Institute,  Inc.,  New  York,  1974. 

Canadian  Theses,  Lunn,  J.,  ed. ,  National  Library  of 
Canada,  Ottawa,  1964 — . 

Guide  to  Lists  of  Master's  Theses,  Black,  D.  M., 
American  Library  Association,  1965. 

"Information  Sources  on  Metrication  —  A  Selective  List," 
Peck,  T.  P.,  Special  Libraries,  Vol.  64,  No.  7, 
July,  1973,  pp.  291-296. 

Index  to  Theses  Accepted  for  Higher  Degrees  by  the 
Universities  of  Great  Britain  and  Ireland  and  the  Council 
for  National  Academic  Awards,  Hardy,  J.  E.  ,  Paterson, 
G.  M.,  Whitrow,  M.,  Aslib,  London,  1962 — . 

Libraries  in  the  United  Kingdom  and  the  Republic  of 
Ireland,  4th  ed. ,  The  Library  Association,  London,  1971. 

The  Libraries  of  London,  Irwin,  R. ,  Staveley,  R. ,  ed. , 
2nd  ed.,  The  Library  Association,  London,  1961. 

List  of  Australian  Metric  Standards,  The  Standards 
Association  of  Australia,  Sydney,  Australia,  1974. 
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Proceedings,  London,  Vol.  40,  May,  1968,  p.  124. 

Metrication  Bibliography  —  Books  and  Pamphlets,  Department 
of  Trade  and  Industry,  London,  1972. 

Metric  Booklist,  Metrication  Board,  London,  1972. 

Metric  Memo  —  Training  Aids,  Metrication  Board,  London,  1972 

Metric  Standards  Published  and  in  Progress,  3rd  ed. ,  The 
British  Standards  Institution,  London,  1969. 

Metric  Standards  Published  and  in  Progress,  3rd.  ed. , 
supplement  no.  1,  The  British  Standards  Institution, 
London,  1970. 

Metric  System  —  Selected  References,  Highway  Research 
Information  Service,  Highway  Research  Board  Library, 
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The  Millimeters  are  Coming,  Gilleland,  G.,  Kansas  City 
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Kingdom,  Burkett,  J.,  ed. ,  2nd  ed. ,  The  Library  Association, 
London,  1965. 
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APPENDIX  B 

Annotated  Bibliography  and  Summaries  of  Interviews 

Section  1.   Annotated  Bibliography  on  Highway  Metrication 
All  material  used  in  the  analysis  of  literature 
appears  in  this  bibliography.   Following  each  biblio- 
graphical entry  is  a  very  short  abstract  of  the 
work.   This  abstract  is  intended  to  give  the  reader 
an  idea  of  the  contents  of  the  work.   In  some 
cases,  a  special  effort  is  made  to  draw  the  reader's 
attention  to  the  contents  of  the  work  which  are 
relevant  to  the  field  of  highway  engineering. 

Section  2.   Summaries  of  British  Interviews 

Brief  summaries  of  the  seventeen  interviews  held 
with  various  British  public  and  private  agencies. 

Section  3.   Summaries  of  other  (Non-British)  Interviews 
Summaries  of  interviews  held  with  personnel 
involved  in  the  design  of  Metric  Project  No.  3 
(PER-183-03.84) . 
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Section  1.   Annotated  Bibliography  on  Highway  Metrication  ' 

B,  1,  1 

"A.R.C.  Reinforcement  Data  Sheet,"  A.R.C.  Engineering  Pty. 
Ltd.,  Australia,  Dec,  1973. 

Relevant  properties  of  all  Reinforcement  sold  by  A.R.C. 
are  given  in  metric  units.   Tables  show  comparisons  between 
imperial  and  metric  products.   Metric  replacements  of 
imperial  products  are  given. 


B,  1,  2 

Adams,  H.F.R.,  SI  Metric  Units;   An  Introduction,  McGraw 
Hill  Ryerson  Limited,  Toronto,  1973. 

The  first  thirteen  chapters  of  this  book  deal  with  the 
history  of  and  rules  for  use  of  the  SI.   The  following 
chapters  each  describe  how  to  make  calculations  in  the  SI 
for  particular  purposes;  each  of  these  chapters  finish  with 
a  group  of  problems  to  test  the  reader's  knowledge.   Some 
of  the  answers  in  the  back  are  wrong,  however.   Appendices 
contain  conversion  tables. 


B,  1,  3 

"The  Adoption  of  the  Metric  System  in  Engineering:   Basic 

Programme  and  Guide,"  PD6424;  British  Standards 

Institution,  London,  July,  1968. 

Background  information  is  given  discussing  how  Britain 
plans  to  adopt  the  SI.   General  guidelines  for  changing 
an  engineering  firm  to  SI  units  are  given.   Also,  the 
national  program  for  the  metrication  of  engineering  is 
presented. 
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B,  1,  4 

"Aggregate,"  Metric  Change  Information  Sheet,  Metric 
Conversion  Board,  Oct.  26,  1972. 

This  publication  gives  conversion  dates,  new  units 
to  be  used,  new  sizes  and  references  for  further  information 
for  both  sand  and  aggregate. 


B,  1,  5 

"Australian  Made  Metric  Cars  Now  Being  Planned," 

MCB  Newsletter,  Vol.  3,  No.  6,  April,  1974,  p.  1. 

Leyland,  an  Australian  Automobile  manufacturer,  has 
decided  to  "go  metric."   Their  plans  for  dealing  with 
metrication  problems  are  discussed  in  this  article. 


B,  1,  6 

Au-Yeung,  Y. ,  "Design  Charts  for  Reinforced  Concrete  Beams 

in  Metric  Units,"  Civil  Engineering,  Vol.  38,  No.  5, 

May,  1968,  pp.  56-57. 

The  author  illustrates  two  charts.   The  first  one 
determines  the  minimum  effective  depth  required  in  a  given 
concrete  beam.   The  other  one  determines  the  minimum 
effective  area  of  the  reinforcing  steel.   The  author  uses 
"common"  metric  stress  units,  e.g.  kg/cm2.   An  example 
problem  using  the  charts  is  given. 


B,  1,  7 

Baker,  J.B.,  "How  to  Adapt  the  Metric  System,"  Iron  Age, 
Vol.  190,  No.  9,  Aug.  30,  1962,  pp.  121-123. 

The  author  gives  helpful  hints  to  the  person  who  wants 
to  change  his  business  to  the  metric  system.   Included  in 
his  discussions  are:   the  establishment  of  a  metrication 
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chief,  drawing  practice,  tools,  machine  replacement, 
materials,  foreign  demand  and  cost  estimates. 


B,  1,  8 

Barr,  A.W.C.,  "The  Public  Sector,"   presented  at  a 

Metrication  Board  Conference  on  Building  and  Civil 

Engineering,  London,  July,  1971. 

The  public  sector,  which  accounts  for  over  half  of 
Britain's  construction  work,  is  over  60%  metric.   The 
author  discusses  the  construction  industry's  conversion 
program,  dimensional  coordination,  metrication  in  various 
ministries,  progress,  experience,  cost,  availability  of 
components  and  future  programs. 


B,  1,  9 

Binney,  H.A.R.,  "Metrication  for  the  Unites  States  —  How 

Britain  is  Doing  It,"  Mechanical  Engineering,  Vol.  91, 

No.  5,  May  1969,  pp.  16-18. 

Binney  discusses  the  history  of  Britain's  metrication 
decision,  the  British  metrication  program  for  engineering, 
international  standardization,  and  the  benefits  vs.  the 
cost  of  metrication. 


B,  1,  10 

Bourne,  C.R.,  "The  Problems  of  Conversion  of  Maps  and  Plans 
to  the  Metric  System,"  presented  at  the  Conference  of 
Commonwealth  Survey  Officers,  Paper  No.  41,  Tech. 
Paper  No.  13,  1963. 
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The  problems  of  the  possible  metrication  of  maps, 
plans  and  related  publications  are  discussed  with  emphasis 
on  the  problems  of  scale  and  contour  interval  conversions. 
The  time  is  considered  opportune  for  the  change  since  the 
Ordnance  Survey  has  begun  a  new  program  recently.   Costs 
and  Benefits  are  also  discussed. 


B,  1,  11 

Burgess,  J.W.,  "The  Impact  of  Metrication  on  Design 

Engineering  and  Construction, "  Chemical  Engineering 
Progress,  Vol.  68,  No.  6,  June  1972,  pp.  69-70. 

Engineering  firms  must  supply  customers  with  design 
data  in  the  most  efficient  way  possible.   Therefore, 
whatever  system  of  units  is  most  convenient  will  be 
adopted.   Since  the  author  believes  the  SI  system  is  too 
cumbersome,  he  concludes  that  the  "common"  metric  units, 
e.g.  the  kilogram-force,  will  be  adopted. 


B,  1,  12 

i 

Calder,  Ritchie  P.,  "British  Experience  in  Converting  to 
Metric,"  SAE  Journal,  Vol.  78,  No.  10,  Oct.,  1970, 
pp. 31-33. 

The  author  outlines  Britain's  metrication  program, 
stressing  the  fact  that  vast  problems  do  not  seem 
insurmountable  when  broken   into  their  components. 
Rationalization  standards  and  government  intervention  are 
discussed. 


B,  1,  13 

"Canada  Prepares  for  Metric  Conversion,"  Bank  of  Montreal 
Business  Review,  Jan.,  1974,  pp.  1-4. 


33 


B,  1,  13  (cont.)  B'1 

A  description  of  the  SI  is  given  along  with  a  short 
history  of  weights  and  measures.   The  Canadian  metrication 
program  is  described  and  the  organization  of  their  metric 
commission  is  outlined.   The  mistakes  made  by  Britain  in 
their  metrication  program  are  mentioned.   A  short  table  at 
the  end  gives  metric/imperial  conversions. 


B,  1,  14 

"Cement,"  Metric  Change  Information  Sheet ,  Oct.  19,  1972, 
p.  1. 

Information  on  the  metrication  of  cement  is  listed  as 
follows:   conversion  date,  units  and  sizes  used,  relevant 
metricated  Australian  standards  and  references  for  further 
information.   The  same  information  is  given  for  sand. 


B,  1,  15 

"The  Change  to  Metric  and  Its  Implications,"  Road 

Engineering  Industry  Standards  Committee  of  the 
British  Standards  Institution,  London,  Jan.  1,  1969. 

Proposals  are  made  concerning  the  timing  of  metrication 
in  the  Road  Engineering  Industry.   Rules  for  using  metric 
units,  metrication  of  specifications,  plans,  drawings, 
surveys  and  laboratory  operations  are  discussed.   Training 
techniques  are  presented. 


B,  1,  16 

"Change  to  Metric  in  Commercial  Road  Transport,"  Metric 

Advisory  Board,  Wellington,  New  Zealand,  Feb.  22,  1973 

Covered  in  this  document  are  the  metric  conversion 
time  table  for  commercial  road  transport,  publicity  and 
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B,l 


information,  costs,  units  to  be  used,  speedometers, 
retraining  and  freight  rates. 


B,  1,  17 

"Change  to  Metric  in  Road  Transport,"  Metric  Advisory 
Board,  Wellington,  New  Zealand,  Nov.  1,  1972. 

This  pamphlet  discusses  the  metrication  programme, 
timing  for  the  change,  the  costs  involved,  speedometers  and 
metrication  aids.   A  time  bar  chart  is  included. 


B,  1,  18 

"Change  to  Metric;  What  it  Means  to  the  British  Construction 

Industry,"  American  Concrete  Institute  Journal,  Vol. 

65,  supp.  10+,  Oct.  1968. 

The  article  discusses  the  following  problems  of  metric 
conversion:  rationalization  of  dimensions,  product 
availability,  increase  in  errors,  retraining,  dimensional 
tolerances  and  interchangability.   Each  problem  is  discussed 
with  emphasis  on  how  it  applies  to  the  construction 
industry. 


B,  1,  19 

Change  to  the  Metric  System  in  the  United  Kingdom,  Her 
Majesty's  Stationery  Office,  London,  1968 

This  general  and  short  work  sketches  Britain's  progress 
in  metrication  and  their  outlook  for  the  future  metrication 
activities.   There  are  no  direct  references  to  highways. 
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"Change  to  the  Metric  System;  Programme  for  Equipment 
Required  by  the  Members  of  the  E.E.U.A.,"  EEUA 
Document  No,  3 3D,  Engineering  Equipment  Users 
Association,  London,  1967. 

Charts  show  conversion  timetables  for  equipment  used 
and  general  practices  in  the  areas  of  design,  drafting, 
workshop  practice,  civil  engineering,  mechanical  engineering, 
electrical  engineering,  control  and  instrumentation 
engineering  and  other  materials.   An  explanation  accompanies 
the  charts. 


B,  1,  21 

"Clay  Bricks,"  Metric  Change  Information  Sheet,  Metric 
Conversion  Board,  Oct.  19,  1972,  p.  1. 

Given  are,  conversion  dates,  units  to  be  used,  new 
sizes  and  tolerances,  a  list  of  relevant  metricated 
Australian  standards  and  references  for  further  information, 


B,  1,  22 

"Commercial  Weights  and  Measures,"  U.S.  Metric  Study 

Interim  Report,  Vol.  3,  U.S.  Department  of  Commerce, 

Washington,  D.C.,  July,  1971. 

The  problems  of  metrication  as  it  affects  commercial 
enterprises  and  consumers  are  discussed.   Some  comments 
are  given,  along  with  a  suggested  program,  on  educating 
personnel. 


B,  1,  23 

"Concrete  Pipes,"  Metric  Change  Information  Sheet,  Metric 
Conversion  Board,  July  20,  1973,  p.  1. 
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Conversion  dates,  new  units,  relevant  metricated 
Australian  standards,  changes  in  designation  practice  and 
new  sizes  are  given. 


B,  1,  24 

"Construction  of  Flexibly  Jointed  Concrete  Pipelines," 

Technical  Bulletin  No.  1,  The  Concrete  Pipe  Association 
of  Great  Britain,  Brenchly,  England,  1974. 

All  the  procedures  used  in  laying  concrete  pipe,  from 
site  preparation  to  acceptance  tests  are  given  in  this 
manual.   Imperial-metric  conversions  are  listed  as  are  the 
approximate  metric  weights  of  concrete  pipes. 


B,  1,  25 

"Correct  SI  Measuring  Instruments,"  MPT6a,  South  African 
Bureau  of  Standards,  Oct.,  1972. 

This  pamphlet  describes  those  metric  measuring 
instruments  sanctioned  by  the  South  African  Bureau  of 
Standards.   Illustrations  are  shown. 


B,  1,  26 

Cruickshank,  H.J.,  "Metrication:   Coming  to  the  Point," 

Civil  Engineering  Public  Works  Review,  Vol.  66,  April, 

1971,  pp.  431-432. 

The  article  elucidates  Britain's  time  table  for  metric 
conversion  and  discusses  the  differences  between  civil 
engineering  metrication  problems  and  building  industry 
metrication  problems. 
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Crutchley,  G.I.,  "Thoughts  on  Metrication:   Design  and 

Construction  of  a  Regional  Sewerage  and  Sewage  Disposal 
Scheme,"   Civil  Engineering  and  Public  Works  Review, 
April,  1971,  p.  433. 

The  author  describes  the  operations  carried  out  in 
building  a  new  sewage  disposal  system  in  metric  units. 
Included  in  his  discussions  are  design,  drafting,  tendering 
and  construction. 


B,  1,  28 

"Data  Sheet:   Hot  Rolled  Reinforcing  Bars,"  GKN  Limited, 
South  Wales,  date  unknown. 

This  sheet  gives  the  following  metric  data  on 
reinforcing  bars:   Metric  areas,  metric  areas  per  meter, 
metric  areas  per  foot,  metric  weights,  metric  weights  per 
sq.  meter  and  dimensions  of  deformed  bars. 


B,  1,  29 

Davies,  Colin,  "Composite  Beam  Design  Charts  in  SI  Units," 

Civil  Engineering  and  Public  Works  Review,  Vol.  67, 

No.  787,  Feb.,  1972,  pp.  145-52. 

This  article  is  a  metricated  version  of  the  original 
which  appeared  in  Vol.  62,  pp.  533-7  and  685-90  of  the 
same  journal.   The  article  describes  an  algorithm,  by  use  of 
charts,  to  select  steel  beam  sizes  for  steel-concrete 
composite,  unhaunced  beams. 


B,  1,  30 

"Decimalisation  and  Metrication  —  How  and  when  in  Premix," 
Premix  Concrete  Limited,  Oxford,  England,  June,  1970. 
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This  publication  is  a  guide  for  consumers  of  premix 
concrete.   Tables  of  equivalents  for  decimal  and  non-decimal 
currency,  price  per  yd^  and  price  per  m^ ,  inches  and 
millimeters,  psi  and  newtons  per  mm  ,  and  others  are  given 
along  with  explanations.   Timetables  and  conversion 
philosophies  for  concrete  manufacture  and  supply  are  given. 


B,  1,  31 

Desimone,  D.V.,  "Metric  Engineering  Standards," 
Reprographics ,  Vol.  10,  No.  1,  1972,  p.  25. 

The  author  first  outlines  what  engineering  standards 
are  and  why  they  are  necessary.   He  then  presents  an 
analysis  of  a  general  nature  concerning  the  ways  in  which 
the  British  converted  their  engineering  standards  to  the 
metric  system. 


B,  1,  32 

Diamant,  Rudolph  Maximilian  Eugene,  Understanding  SI 
Metrication,  Angus  and  Robertson,  London,  1970. 

The  author  gives  background  material  on  SI  units  such 
as  history,  rules  for  usage,  and  reasons  for  going  to  metric 
Applications  in  the  fields  of  power  engineering,  physics, 
electronics,  manufacturing,  construction  and  everyday  life 
are  discussed.   Conversion  tables  are  included. 


B,  1,  33 

Dodd,  J.M.,  "Problems  and  Possible  Effects  of  Change  to  the 

Metric  System,"  Municipal  Engineer,  Vol.  145,  No.  19, 

May  10,  1968,  pp.  910-913. 

The  author  discusses  dimensional  tolerances  in  municipal 
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engineering  projects.   Also  discussed  are  ordinance  survey 
scales . 


B,  1,  34 

Donovan,  Frank,  Prepare  Now  for  a  Metric  Future,  Weybright 
and  Talley,  New  York,  1970. 

This  is  a  popularly  oriented  book  which  gives  little 
information  of  value  to  technical  and  professional  persons 
There  is  one  paragraph  discussing  highway  road  signs, 
however. 


B,  1,  35 

"Drill  Sizes  for  ISO  Metric  Coarse  Thread  Series  —  General 

Purposes,"  Metric  Change  Information  Sheet,  Feb.  27, 

1974,  pp.  1-2. 

This  publication  states  when  imperial  drills  will  be 
phased  out,  gives  metric  drill  sizes  for  use  in  conjunction 
with  metric  thread  fasteners,  lists  metricated  Australian 
Drill  Standards,  and  gives  metric  equivalents  of  imperial 
drill  sizes. 


B,  1,  36 

Dunstone,  Phillip,  "Quantity  Surveying,"  presented  at  the 

Metrication  Board  Conference  on  Building  and  Civil 

Engineering,  London,  July,  1971. 

The  ways  and  means  of  converting  quantity  surveying  to 
metric  units  is  presented.   Topics  for  discussion  include 
new  equipment,  consultation  materials,  costs,  training, 
overcoming  difficulties  and  impediments  to  the  change. 
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"E.E.U.A.  Metrication  Situation  Report/'  E.E.U.A.  Document 

No.  40D,  Engineering  Equipment  Users  Association, 

London,  1971. 

This  document  lists  a  table  for  each  of  many  categories 
of  equipment,  components  and  raw  materials.   This  table 
gives  information  as  to  the  metric  availability  of  each 
standard  which  applies  in  the  given  category.   Updating 
ammendments  are  issued  periodically. 


B,  1,  38 

Ede,  A.J.,  Advantages  of  the  Metric  System,  HMSO,  London, 
1972. 

This  book  discusses  the  background  of  the  SI  system 
and  then  proceeds  to  explain  its  advantages  in  everyday  use, 
technical  use  and  specialized  use. 


B,  1,  39 

Edwards,  P.B.,  "Structural  Engineering,"  presented  at  the 

Metrication  Board  Conference  on  Building  and  Civil 

Engineering,  London,  July,  1971. 

The  author  discusses  the  effects  of  metrication  on 
structural  engineering.   Included  in  the  discussion  are 
changes  in  specifications,  changes  in  drawings,  dimensional 
coordination,  rationalization,  time  tables  and  past 
experience. 


B,  1,  40 

Fairweather,  L.  and  Sliwa,  J.,  AJ  Metric  Handbook,  3rd  ed., 
Architectural  Press,  London,  1970. 

Everything  the  architect  needs  to  know  about  the  metric 
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system  and  metrication  is  presented  in  this  manual.   Design 
data  for  everything  from  bicycle  racks  to  office  buildings 
are  given  in  metric.   Conversion  tables  are  given.   Many 
design  problems  are  worked  in  the  SI,  the  metric  technical 
system  and  the  imperial  system,  side  by  side. 


B,  1,  41 

Falkner,  Leon  W.,  et.al. ,  "The  Main  Battle  Tank  —  A  Factual 

Experience  in  Metrics,"  SAE  Journal,  Vol.  79,  No.  9, 

Sept.  1971,  pp.  73-9. 

The  author  describes  the  joint  German-American  effort 
to  produce  the  Main  Battle  Tank.   Difficulties  in  resolving 
metric/imperial  conflicts  are  discussed.   General  conclusions 
about  metrication  are  offered. 


B,  1,  42 

"Federal  Government:   Civilian  Agencies,"  U.S.  Metric  Study 

Interim  Report,  Vol.  2,  U.S.  Department  of  Commerce, 

Washington,  D.C.,  Aug.  1971. 

The  FHWA  and  other  transportation  organizations  provide 
some  comments  on  metrication.   Other  organizations,  not 
related  to  highways,  also  comment. 


B,  1,  43 

"First  Report  on  the  Metric  Changeover  Timetable  for  the 
Engineering  and  Engineering  Servicing  Industries," 
Metric  Advisory  Board,  Wellington,  New  Zealand,  June 
23,  1972. 

This  report  reviews  the  timetable  for  metrication  in 
engineering  including  design,  drafting,  standards,  tools, 
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fasteners,  materials,  training  and  publicity.   Plans  for 
the  future  are  given. 


B,  1,  44 

"Following  Standard  Rules  Eases  Metric/inch  Dual 

Dimensioning,"  SAE  Journal  of  Automotive  Engineering, 

Vol.  78,  No.  11,  Nov.,  1970,  pp.  32-3. 

A  description  of  the  rules  to  follow  when  putting  dual 
dimensions  on  a  drawing  is  given.   Problems  discussed 
include  forms  of  representation  and  tolerances.   The  article 
is  a  synopsis  of  rules  presented  in  SAE  J  390,  Dual 
Dimensioning. 


B,  1,  45 

Friesth,  E.R.,  "Metrication  in  the  Off  Road  Vehicle 

Industry,"  American  Metric  Journal,  Vol.  1,  No.  1, 

Sept.  1973,  pp.  16-19. 

The  author  provides  the  information  gathered  by  a 
metric  study  group  in  the  John  Deere  Company.   Metric 
conversion  problems  in  the  following  areas  are  discussed: 
drawings,  unit  application,  retraining,  machine  tools  and 
engineering  standards. 


B,  1,  46 

Going  Metric  —  Engineering  Progress  and  Future  Programs, 
Conference  Report,  Metrication  Board,  1971. 

The  report  consists  of  a  collection  of  papers  presented 
at  the  conference.   Each  paper  has  as  its  topic  an  engineering 
product  or  service  and  describes  manufacturing,  or  user,  or 
stockholding  aspects  of  the  metrication  of  the  product  or 
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service.   Products  discussed  include  aluminum,  steel,  tools, 
belts,  gears,  fasteners,  measuring  equipment,  pipes,  etc. 
Services  include  consulting  and  designing. 


B,  1,  47 

"Going  Metric:   First  Stages,"  PD  6245,  The  British 
Standards  Institution,  London,  Aug.  1967. 

This  report  discusses  the  background  to  the  decision 
for  metrication  and  the  progress  made  in  the  first  two  years 
Problems  of  metrication  of  standards,  the  coordination  of 
the  change,  the  timing  of  metrication  in  the  construction 
industry,  and  the  role  of  the  government  are  all  discussed. 
The  report  mentions  the  SI  units  will  be  adopted,  in 
preference  to  other  metric  systems. 


B,  1,  48 

"Going  Metric  in  the  Construction  Industry,"  Great  Britain 
Ministry  of  Public  Building  and  Works,  London,  1971. 

This  publication  is  separated  into  three  volumes. 
The  first  deals  with  the  reasons  for  the  change,  the  history 
of  the  metric  system,  the  units  of  measurement  and  the 
programme  adopted  for  change.   The  second  describes  the 
general  theory  and  application  of  dimensional  coordination 
for  designers,  manufacturers  and  contractors.   The  last 
volume  gives  guidance  and  practical  examples  on  the  method 
of  locating  components  and  assemblies. 


B,  1,  49 

Going  Metric  —  Looking  Ahead,  Metrication  Board,  London, 
1972. 
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This  is  the  third  of  the  annual  reports  of  the 
Metrication  Board.   It  is  a  complete  report  on  the  status 
of  Britain's  metrication  program  in  1972.   Plans  for  the 
future  are  presented.   There  is  one  chapter  on  transportation 
and  communications . 


B,  1,  50 

Going  Metric;   Progress  in  1970,  The  Metrication  Board, 
HMSO,  London,  1971. 

This  is  the  second  annual  report  of  the  Metrication 
Board.   See  Going  Metric  —  the  First  Five  Years  —  1965- 
1969,  for  the  annotation. 


B,  1,  51 

Going  Metric;   Progress  in  1972,  The  Metrication  Board, 
HMSO,  London,  1973. 

This  is  the  fourth  annual  report  of  the  Metrication 
Board.   See  Going  Metric  —  the  First  Five  Years  —  1965- 
1969  for  the  annotation. 


B,  1,  52 

"Going  Metric;   Retraining  Design  Staff,"  Metrication  Board, 
London,  date  unknown. 

Very  general  guidelines  are  given  to  the  company  that 
must  retrain  design  staff. 


B,  1,  53 

Going  Metric  —  The  First  Five  Years  —  1965-1969, 
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Metrication  Board,  London,  1970. 

This  is  the  first  of  the  annual  reports  of  the 
Metrication  Board.   It  is  a  complete  report  on  the  status 
of  Britain's  metrication  programme  in  1970.   Plans  for  the 
future  are  presented.   There  is  one  chapter  on  transportation 
and  communications. 


B,  1,  54 

Going  Metric:   The  Next  Phase,  The  Metrication  Board,  HMSO, 
London,  1974. 

The  fifth  annual  report  of  the  Metrication  Board.   See 
Going  Metric  —  The  First  Five  Years  —  1965-1969  for 
annotation. 


B,  1,  55 

Green,  Victor  E.,  "A  Plea  to  Stop  the  Use  of  the  Quintal  as 
a  Metric  Weight  Measure,"  Soil  Science  Society  of 
America  Proceedings,  Vol.  33,  No.  6,  1969,  pp.  978-9. 

The  author  uses  examples  to  show  how  varied  the  defin- 
ition of  the  quintal  is  throughout  the  world.   Since  the 
unit  is  not  standard,  the  author  believes  it  should  not  be 
used. 


B,  1,  56 

"A  Guide  for  the  Use  of  the  Metric  System  in  the  Construction 

Industry,"  2nd  ed. ,  PD  6031,  British  Standards 

Institution,  London,  Dec.  1968. 

SI  units  are  identified  and  described.   Rules  for 
presenting  numerical  data  are  given  —  including  a 
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recommendation  to  use  the  raised  period  for  a  decimal 
marker.   Drawings  and  scales  are  discussed.   The  Appendix 
lists  conversion  factors  and  tables  of  units  for  general 
civil  engineering,  for  structures  and  for  roads  and 
highways . 


B,  1,  57 

"Guide  to  all  CITB  Metrication  Re-training  Aids," 

Construction  Industry  Training  Board,  London,  June, 

1973. 

This  is  a  small  pamphlet  which  gives  some  general 
comments  on  the  formulation  of  a  metrication  re-training 
program.   Following  the  comments  is  a  flow  chart  of 
precisely  how  and  when  to  use  CITB  Re-training  aids  in  such 
a  program. 


B,  1,  58 

Gutman,  Fredrick  T.,  "ASME  and  Metric  Conversion," 

Mechanical  Engineering,  Vol.  93,  No.  4,  April,  1971, 

pp.  38-42. 

This  is  the  report  of  ASME's  metrication  committee.   It 
discusses  problems  of  parts  availability,  education, 
equipment  replacement,  costs  and  dual  dimensioning.   Hard 
conversion  is  recommended.   Threaded  fasteners  are  also 
discussed. 


B,  1,  59 

Hale,  F.M.,  "Metrication  of  Speed  Limit  Signs,"  Traffic 

Engineering  and  Control,  Vol.  11,  No.  10,  April,  1970. 

The  author  discusses  a  plan  for  abrupt  change  of  speed 
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limit  signs  in  England.   Several  plans  are  put  forth  and 
the  advantages  and  disadvantages  of  each  plan  are  discussed, 


B,  1,  60 

Hamilton,  J.D.,  "Going  Metric,"  The  Engineer,  Vol.  221, 
March,  18,  1966,  pp.  150-151. 

The  author  discusses  the  effect  of  metrication  on 
engineering,  with  emphasis  on  hydraulics.   Equations,  units 
and  rationalization  are  discussed. 


B,  1,  61 

Hammond,  Harold  P.,  "How  Transportation  Views  the  Metric 

System,"  Handling  &  Shipping,  Vol.  12,  No.  4,  April, 

1971,  pp.  64-7. 

The  author  presents  general  histories  of  metric  usage 
in  the  U.S.  and  the  world.   The  histories  are  followed  by 
opinions  of  metric  impact  by  the  Federal  Aviation 
Administration,  the  Federal  Highway  Administration,  the 
Urban  Mass  Transit  Authority,  the  Federal  Maritime 
Commission,  the  U.S.  Coast  Guard  and  the  Office  of  the 
Secretary  of  Transportation. 


B,  1,  62 

Harris,  Raymond  G.,  "Architecture  —  Private  Sector," 

presented  at  the  Metrication  Board  Conference  on  Civil 

Engineering,  London,  July,  1971. 

The  problems  that  the  architect  must  face  during 
metrication  are  discussed.   The  author  lists  new  module 
sizes  for  offices,  shops,  hotels,  and  houses.   Changes  in 
dimensions,  administration,  scales  and  costs  are  discussed. 
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A  listing  of  available  metric  components  is  made. 


B,  1,  63 

Hector,  A.M.  and  Barry,  E.,  "Working  Paper  on  Metric 

Conversion,"  Journal  of  Paint  Technology,  Vol.  45, 

No.  582,  July,  1973,  pp.  45-47. 

Four  methods  of  conversion,  from  transliteration  of 
dimensions  to  complete  package  innovation  are  discussed. 
Possible  new  sizes  of  paint  containers  are  given. 


B,  1,  64 

Hopkins,  Robert  A.,  The  International  (SI)  Metric  System 

and  How  it  Works,  2nd  revised  ed.,  AMJ  Publishing 

Company,  Tarzana,  California,  1974. 

This  is  a  very  complete  and  comprehensive  work  on  the 
metric  system.   The  history  of  the  SI  and  its  standing  in 
this  country  are  discussed.   All  of  the  units  are  presented 
along  with  rules  for  their  use  and  presentation.   Also 
given  are  many  conversion  charts  and  tables.   Aspects  of 
metrication  in  Engineering  Drawing,  Standards,  Home 
Economics,  Materials,  Paper  Sizes  and  Education  are 
discussed. 


B,  1,  65 

Hosking,  J.R.,  "Metric  Test  Sieves  for  Highway  Engineering 
Purposes,"  Technical  Note  TN  460,  Road  Research 
Laboratory,  Crowthorne,  England,  Nov.,  1969. 
(unpublished) 

The  author  lists  23  preferred  test  sieves  that  the 
Road  Research  Lab  (RRL)  recommends  for  use  in  writing  new 
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metric  based  highway  engineering  specifications.   In 
addition  to  the  23  preferred  sizes,  72  other  sizes  are 
allowable  in  special  circumstances. 

B,  1,  66 

Howgate,  Ian,  "Metrication  —  Metric  Screw  Supplies  — 

Breaking  the  Vicious  Circle,"  Electrical  Review,  Vol. 

189,  No.  10,  Nov.  1971,  pp.  340-1. 

The  author  describes  the  "chicken  and  the  egg"  problem 
that  existed  for  British  Industry  in  the  area  of  metric 
screw  supplies.   Also  described  is  the  solution  proposed 
jointly  by  the  British  Standards  Institute,  the  Confederation 
of  British  Industry,  the  Metrication  Board,  and  trade 
associations . 


B,  1,  67 

"Hydraulic  Calculations  for  Sewers  and  Surface  Water  Drains 
in  Metric  Units,"  Technical  Bulletin  No.  4,  Concrete 
Pipe  Association  of  Great  Britain,  Brenchly,  England, 
1972. 

This  publication  gives  recommendations  for  computing 
surface  runoff,  foul  drainage  (quantity  of  sewage  and  trade 
wastes),  flow  in  open  channels  and  strengths  of  concrete 
pipe  —  all  in  metric  units.   Recommended  units  for  use  are 
listed  and  program  for  metrication  of  concrete  pipe  is 
discussed. 


B,  1,  68 

Isaev,  B.M.  and  Burdun,  G.D.,  "Practical  Use  of  the  SI 

Units,"  Measurement  Techniques,  Vol.  8,  No.  8,  Aug., 

1970,  pp.  1137-45. 

This  article  consists  of  a  series  of  abstracts  of  21 
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papers  presented  at  an  International  Conference  of  the  ISO 
held  in  Brussels  in  1969.   The  papers  cover  five  thematic 
areas:   The  use  of  SI  units  in  (1)  Mechanics,  (2)  calculating 
power  and  energy,  (3)  mechanics  of  liquids,  (4)  the  building 
industry  and  (5)  measuring  instruments. 


B,  1,  69 

"It's  a  Metric  World,"  Commerce  Today,  Vol.  1,  No.  2,  Nov.  2, 
1970,  pp.  9-10. 

The  article  is  a  summary  of  a  report  presented  by  Lord 
Ritchie-Calder,  chairman  of  England's  metric  conversion 
board,  entitled  "British  Experience  in  converting  to  metric." 
A  sketchy  summary  of  Britain's  conversion  plan  is  presented. 


B,  1,  70 

Johnson,  T.A.,  "Metrication  Matters,"  Royal  Institute  of 
Chartered  Surveyors,  Dec,  1971. 

This  publication  deals  with  those  facets  of  metrication 
which  affect  a  surveyor.   Topics  of  discussion  include 
metric  units,  plans,  measurements  and  equipment,  urban  and 
rural  real  estate,  rating  and  valuation,  building  surveying, 
and  town  planning. 


B,  1,  71 

"July  1  was  "M"  Day  for  Australian  Roads  and  Real  Estate," 
Metric  Reporter,  Vol.  2,  No.  14,  p.  5. 

For  the  metrication  of  both  roads  and  real  estate,  the 
article  discusses,  timing  with  respect  to  the  overall 
national  metrication  plan,  new  units  to  be  used,  and 
publicity. 
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B,  1,  72 

Kroeze,  Henry,  "Training  Your  Work  Force  to  Think  Metric," 

American  Metric  Journal,  Vol.  1,  No.  1,  Sept.,  1973, 

pp.  23-5. 

The  author  answers  the  following  questions  about  metric 
training:   when  to  do  it,  who  needs  training,  who  should  do 
the  training  and  how  to  do  the  training.   Most  of  his 
comments  are  directed  toward  the  engineering  profession. 


B,  1,  73 

"Let's  Go  Metric  (But  Not  with  SI),"  Chemical  Engineering, 
Vol.  79,  No.  16,  July  24,  1972,  pp.  141-4. 

The  author  makes  the  following  arguments  against  SI: 
the  pascal  is  too  small  a  unit,  the  second  is  often  an 
inconvenient  unit  for  time,  and  pump  characteristics  in 
"head",  which  are  easily  visualized,  would  be  discontinued. 
In  favor  of  the  SI  are  its  coherence  and  distinction  between 
force  and  mass.   The  author  favors  adoption  of  the  cgs 
system  and  points  out  the  necessity  of  learning  to  "think 
metric. " 


B,  1,  74 

McEwen,  E.  Hill,  R.  and  Butcher,  F.E.,  "Britain  Pushing 

Switch  to  Metric,  Canada  Lags,  Awaits  Move  by  U.S.," 
SAE  Journal,  Vol.  78,  No.  2,  Feb.  1970,  pp.  46-47. 

In  1970,  Britain  was  pushing  to  complete  most  of  their 
metrication  by  1975.   The  possibility  of  doing  so  looked 
doubtful,  however,  due  to  problems  in  education.   Canada  was 
feeling  pressure  to  convert,  but  they  decided  to  wait  for 
their  major  customer,  the  U.S,  to  make  a  move. 
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McEwen,  Ewen  and  F.E.  Butcher,  "Some  Aspects  of  Metrication 
in  Britain,"  presented  at  the  Society  of  Automotive 
Engineers  mid-year  meeting,  Chicago,  Illinois,  May 
19-23,  1969. 

This  paper  discusses  and  evaluates  the  psychological, 
administrative  and  technical  aspects  of  metrication  in 
Britain.   The  general  acceptance  of  metrication  by  industry 
is  discussed  as  to  how  it  affects  the  implementation  and 
publicity  of  the  metric  system. 


B,  1,  76 

"Main  Roads  Go  Metric,"  Commissioner  for  Main  Roads,  New 
South  Wales,  Australia,  1974. 

Designed  as  publicity  for  the  motorist,  this  pamphlet 
gives  the  details,  through  illustrations  and  descriptions, 
of  what  the  driver  should  expect  after  Australia's  main 
roads  "go  metric"  in  July,  1974. 


B,  1,  77 

"Manual  for  the  Operation  of  Changing  Signs  to  the  Metric 

System, "  National  Association  of  Australian  State 

Road  Authorities,  Sydney,  1972. 

This  manual  describes  the  plan  adopted  by  Australia  to 
change  their  road  signs  to  the  metric  system.   Methods 
required  for  changing  any  sign  in  any  situation  can  be 
found  in  this  manual.   Also  given  are  diagrams  showing  what 
certain  signs  should  look  like  after  conversion. 


B,  1,  78 

Marklew,  J.J.,  "Going  Metric  —  Some  Experiences  of  an 
Engineering  Company  in  Making  the  Transition," 
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Machinery  and  Production  Engineering,  Vol.  119,  Aug.  11, 
1971,  pp.  201-5. 


■  •  / 


The  author  described  Whiteley,  Lang  &  Neill's  Ltd. 
program  for  metric  conversion.   Included  in  his  discussions 
are;  timing  of  the  change,  cost  estimates,  dual  stocks, 
transition  arrangements,  employee  compensation  and  employee 
training. 


B,  1,  79 

A  Metric  America,  U.S.  Department  of  Commerce,  Washington, 
D.C.,  July  1971. 

This  is  part  of  a  three  year  study  done  by  the 
Department  of  Commerce  on  changing  to  the  metric  system. 
The  study  concludes  that  the  United  States  will  eventually 
change  to  the  metric  system  and  that  it  would  be  better  to 
do  so  by  plan.   The  report  stresses  the  need  for  early 
conversion  of  engineering  standards. 


B,  1,  80 

"Metric  Conversion  Board  Recommended  Application  of  SI  Units 
in  the  Land  and  Surveying  Sector,"  Land  and  Surveying 
Sector  Committee,  Metric  Conversion  Board,  St.  Leonards, 
Australia,  Mar.  28,  1972. 

Recommended  units  are  given  for  length,  area,  volume, 
angular  measurement,  temperature,  pressure  and  frequency. 
Rounding  practices  are  discussed.   Precision  practice  of 
linear  measurement  is  given.   Scale  ratios  and  contour 
intervals  are  listed. 
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"Metric  Conversion  for  Australia,"  Metric  Conversion  Board, 
Canberra,  Australia,  1971. 

This  publication  gives  background  information  on  metric 
conversion  in  other  countries  and  in  Australia,  Australian 
metric  legislation,  and  the  rules  and  recommendations  for 
the  use  of  metric  units.   In  addition  the  Metric  Conversion 
Board  (MCB)  is  described  —  its  duties,  function  and  organ- 
ization.  Each  committee  on  the  MCB  is  named  and  its 
personnel  given.   A  list  of  places  to  contact  for  more 
information  is  given. 


B,  1,  82 

"Metric  Conversion  for  Building  and  Construction:   Design 

Notes,"  Metric  Conversion  Board,  St.  Leonards, 

Australia,  June,  1973. 

This  pamphlet  deals  with  the  following  aspects  of 
metrication:   timing,   governmental  authority,  housing, 
preferred  sizes,  stud  spacings,  ceiling  height,  kitchen 
equipment,  land  titles,  surveying  equipment,  training, 
contracts,  handbooks,  cost  estimates,  and  building  materials 


B,  1,  83 

"Metric  Conversion  Information  Brochure,"  Metric  Conversion 
Board,  Road  Transport  Sector,  Transport  and 
Communications  Advisory  Committee,  St.  Leonards, 
Australia,  date  unknown. 

This  brochure  provides  background  information  on  the 
SI  system  and  its  use.   The  Metric  Conversion  Board  is 
described  as  to  its  function  and  orgaization.   The  Road 
Transport  conversion  program  is  outlined  and  explained, 
including  programs  for  freight,  local  goods  and  passenger 
transport. 
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"Metric  Conversion  Manual  for  Engineering  Establishments," 

Metric  Conversion  Board,  St.  Leonards,  Australia, 

April,  1974. 

This  pamphlet  gives  metrication  methods  for  design, 
drafting,  production  engineers,  machine  shops,  and  workshops 
Changes  in  marketing  and  sales  are  discussed.   Suggestions 
are  made  for  retraining  personnel. 


B,  1,  85 

Metric  Handbook:   Metric  Conversion  in  Building  and 

Construction,  Standards  Association  of  Australia, 

North  Sydney,  Australia,  1972. 

This  publication  is  a  formally  approved  handbook  on 
metric  construction.   It  is  designed  to  provide  a  uniform 
information  base  to  facilitate  coordination.   Points 
discussed  are:   rules  for  using  SI  units,  timetables, 
drawing  practice,  building  materials,  dimensional  coordin- 
ation, management  of  the  changeover  and  training  of  staff, 


B,  1,  86 

"Metric  Identification,"  Metric  Memo  No.  Ml,  Aug.  19,  1971 

This  issue  lists  the  different  ways  in  which  metric 
products  can  be  marked  so  as  to  differentiate  them  from 
imperial  parts.   Some  ideas  are  using  the  metric  key 
symbol,  putting  the  symbol  "  Qy  "  on  the  product,  and,  for 
very  small  items,  the  color  blue.   Consideration  is  also 
given  to  the  possibility  of  imperial  identification. 


B,  1,  87 

"Metric  in  Practice,"  Metrication  in  the  Construction 

Industry  No.  1,  Ministry  of  Public  Building  and  Works, 
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HMSO,  London,  1970. 

This  publication  discusses  the  background  of  Britain's 
metric  changeover,  SI  units  and  Dimensional  Coordination. 
Problems  in  introducing  SI  units  are  discussed,  including 
programs,  coordination,  retraining  and  thinking  metric. 


B,  1,  88 

"Metric  Motoring,"  Metrication  Council,  Salisbury,  Rhodesia, 
1972? 

This  publication  is  intended  to  familiarize  the 
Rhodesian  motorist  with  the  planned  transition  to  metric 
measurements.   Included  are  sections  on  speed  limit  signs, 
distance  signs,  fuel  and  oil  by  the  liter,  tire  pressure, 
and  automobile  performance  measures. 


B,  1,  89 

"Metric  Practice  in  Drawing  Office,"  Metric  Memo,  No.  M17, 
May  31,  1974. 

The  status  of  applicable  standards  is  discussed. 
Recommendations  for  paper  sizes,  scales,  method  of  projection, 
dimensional  expression,  decimal  markers,  tolerancing, 
surface  texture,  threads,  abbreviations  and  symbols. 


B,  1,  90 

"Metric  Reference  Book,"  Metrication  in  the  Construction 

Industry,  No.  4,  Department  of  the  Environment,  HMSO, 

1971. 

This  publication  lists  recommendations  by  the  Ministry 
of  Public  Building  and  Works  for  the  following  areas  of 
metrication:   Policy,  Quantity  Surveying,  Tendering,  SI 
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usage,  education  of  personnel,  Surveying  and  Drafting, 
Preferred  Increments,  Dimensional  Coordination,  and  others 
A  Bibliography  is  included. 


B,  1,  91 

"Metric  71,"  Amey  Gravel  Limited,  Oxford,  England,  1970. 

Timetables  are  given  for  the  conmencement  of  deliveries 
of  aggregate  in  metric  units  and  invoices  in  decimal 
currency.   Conversion  tables  relate  kilogrammes,  tonnes  and 
tons  and  list  old  and  new  currency  rates. 


B,  1,  92 

"Metric  Sizes  for  Reinforcing  Bars,"  Concrete,  Vol.  2, 
August,  1968,  pp.  326-7. 

A  table  is  presented  giving  imperial  diameters  and 
areas  along  with  their  metric  equivalents.   Also  given  are 
the  percent  changes  in  size  between  equivalent  imperial  and 
metric  bars. 


B,  1,  93 

"The  Metric  System  and  Its  Relationship  to  Road  Transport," 

Road  Transport  Division,  Ministry  of  Transport, 

Wellington,  New  Zealand,  1972. 

This  booklet  is  a  programmed  text  to  help  drivers 
understand  the  metric  system  as  it  relates  to  roads.   It 
is  rather  elementary  but  does  cover  all  the  basic  concepts. 
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"The  Metric  System  and  Traffic  Engineering,"  Traffic 
Engineering,  Vol.  41,  No.  4,  Jan.  1971. 

The  author  concludes  that  metrication  is  inevitable  and 
suggests  a  plan  for  conversion.   Seven  problem  areas  in 
traffic  engineering  are  discussed. 


B,  1,  95 

"The  Metric  World,"  South  African  Metrication  News,  No.  5, 
May,  1972,  p.  3. 

Part  of  this  article  concerned  itself  with  the 
metrication  of  speed  limits  in  Rhodesia.   Other  topics 
include  metrication  in  New  Guinea,  the  cost  of  not 
metricating  in  the  U.S.,  and  statistics  on  the  world-wide 
use  of  the  metric  system. 


B,  1,  96 

"Metrication,"  Department  of  Trade  and  Industry,  HMSO, 
London,  1972. 

This  is  a  report  to  the  Parliment  by  the  Department 
of  Trade  and  Industry  on  the  progress  of  metrication  in 
Great  Britain.   Topics  of  discussion  include  historical 
background,  international  acceptance,  effects  on  the 
consumer,  freight  transport,  education  and  training,  the 
Metrication  Board,  costs  and  benefits,  and  legislation. 


B,  1,  97 

"Metrication  at  Work  Training  Manual,"  Local  Government 
Training  Board,  London,  1971. 

This  publication  lays  out  a  step  by  step  program  for 
retraining  all  types  of  personnel.   Example  tests  applying 
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to  various  fields  are  given. 


B,  1,  98 

Metrication  for  Engineering  Management;  a  Metrication  Board 
Manual ,  Metrication  Board,  London,  1971. 

This  publication  offers  a  step-by-step  procedure  for 
the  engineering  management  to  convert  their  offices  to  metrics 
Background  information  on  the  SI  system  is  given.   Three 
case  examples,  all  unrelated  to  highways,  are  studied. 


B,  1,  99 

Metrication  in  the  States,  The  Council  of  State  Governments, 
Lexington,  Ky. ,  1970. 

State  Highway  and  other  officials  express  their  views 
on  the  costs  and  problems  of  going  metric.   The  problems 
of  highway  engineers  are  discussed,  including  design, 
construction  and  operation  facets.   In  addition,  problems 
of  a  general  nature  are  discussed  (e.g.,  the  length  of  the 
conversion  period) . 


B,  1,  100 

"Metrication  Kit  for  Drawing  Boards,"  Machinery  and 

Production  Engineering,  Vol.  120,  No.  3103,  Mav  3, 

1972,  p.  633. 

Size  AO  metric  drawing  paper  will  not  fit  on  Anti- 
quarian drawing  boards.   This  article  describes  two  items 
made  by  DC  reproductions  which  can  extend  old  drawing 
boards  so  the  AO  paper  fits. 
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"Metrication  of  Force,  Stress  and  Loading  in  Structural 

Engineering,"  Structural  Engineer,  Vol.  46,  No.  5, 

May,  1968,  pp.  153-7. 

The  author  gives  his  reasons  for  believing  that  the  SI 
system  is  better  and  as  convenient  as  the  "common"  metric 
system.   Also  given  is  an  example  structural  design  problem 
worked  in  SI  units. 


B,  1,  102 

"Metrication  of  Land  Measurement  and  Maps,"  Metric  Memo, 
No.  M15  (Revised),  May  6,  1974. 

Problems  in  converting  real  estate,  maps,  ordnance 
survey  work  and  bench  marks  are  discussed.   A  small 
conversion  table  is  included. 


B,  1,  103 

"Metrication  of  Ordnance  Survey  Maps,"  Ordnance  Survey, 
Southampton,  England,  Feb.,  1973. 

The  following  changes  due  to  metrication  are  discussed: 
conversion  of  scales,  bench  marks,  metric  identification 
marks,  and  changes  in  contours. 


B,  1,  104 

"The  Metrication  of  the  Diameters  of  Pipes  Produced 

Primarily  for  the  Conveyance  of  Fluids  and  Used  in  the 
Construction  Industry  (Metric  Units),"  British 
Standards  Institution,  London,  July,  1970. 

This  draft  recommendation  outlines  the  procedure  to  be 
followed  in  converting  British  Standards  for  pressure  and 
non-pressure  pipes  to  metric  units.   Appendices  list  ISO 
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recommendations ,  U.K.  preferred  steel  pipe  diameters, 
recommended  metric  diameters  (nominal)  and  recommended 
nominal  metric  bores. 


B,  1,  105 

"Metrication  of  the  Road  Construction  Industry,  "  M7_,  South 

African  Bureau  of  Standards,  Pretoria,  South  Africa, 

July,  1970. 

A  committee  consisting  of  representatives  from  several 
Provincial  road  authorities  and  the  Department  of  Transport 
produced  this  report.  Topics  for  discussion  include  metric 
units  in  road  engineering,  conversion  of  existing  documents 
and  the  road  construction  industry  metrication  timetable. 


B,  1,  106 

"Metrication:   The  Legislative  Position,"  Metric  Memo,  No. 
Mil,  Dec.  3,  1973. 

A  history  of  measurement  legislation  is  given  and  is 
followed  by  an  assessment  of  the  present  legislative 
situation.   Legal  impediments  to  metrication  are  presented 
and  methods  of  removal  are  discussed.   The  legal  effects  on 
weighed  goods  are  discussed.   The  relationship  between 
metrication  and  the  operation  of  the  European  Economic 
Committee  is  analyzed. 


B,  1,  107 

Mettler,  Albert  J.,  "Survey  of  Selected  European  Standards 

and  Methods,"  Canadian  Metric  Association,  Fonthill, 

Ontario,  Oct.,  1969. 

This  report  covers  investigations  in  Finland,  Sweden, 


62 


B,  1,  107  (cont.)  B/1 

Denmark,  Germany  and  Switzerland.   The  selected  standards 
are  discussed  in  terms  of  their  applicability  to  the 
introduction  of  a  nation  wide  metrication  plan  in  Canada. 


B,  1,  108 

Michael,  Harold  L.,  "Final  Report  of  Committee  on  Metric 

Usage,"  Institute  of  Traffic  Engineer's  (ITE) , 

Washington,  D.C.,  Oct.  9,  1970. 

The  report  begins  by  explaining  the  ITE  and  indicating 
the  extent  of  metric  usage  in  traffic  engineering.   An 
analysis  is  made  of  the  metrication  experiences  in  other 
countries.   The  conclusion  is  made  that  metrication  is 
inevitable.   Evidence  is  given  supporting  the  contention 
that  a  planned  metrication  program  is  superior  to  evolution- 
ary metrication. 


B,  1,  109 

Monerieff,  D.S.,  "The  Change  to  the  Metric  System,"  Journal 

of  the  British  Granite  and  Whinstone  Federation,  Vol. 

7,  No.  2,  Autumn,  1967,  pp.  1-10. 

The  author  briefly  discusses  the  metric  conversion 
program  for  road  engineering.   The  bulk  of  the  article 
deals  with  the  problems  of  metricating  sieve  sizes.   The 
author  sees  metrication  as  an  opportunity  for  rationalization 
rather  than  an  exercise  in  arithmetic. 


B,  1,  110 

Monerieff,  D.S.,  "The  Role  of  the  RRL  in  Metrication," 
Road  Research  Laboratory,  Ministry  of  Transport, 
Crowthorne,  England,  August,  1967.  (unpublished) 
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The  timetable  for  changing  all  activities  at  the  RRL 
to  the  metric  system  is  given,  including  suggestions  for 
activities  to  start  metrication  immediately.   The  SI  units 
are  described.   The  programme  for  metrication  in  the  Road 
Engineering  Industry  is  briefly  sketched. 


B,  1,  111 

Morse,  T.,  "Metric  Mix-up  a  Danger  to  Motorway  Bridges," 
The  Engineer,  Vol.  236,  May  10,  1973,  p.  7. 

The  article  points  out  dangers  that  can  occur  if  metric 
and  imperial  parts,  especially  fasteners,  are  mixed.   A 
case  example  is  given. 


B,  1,  112 

Mortimer,  John,  "Metrication  at  Ford  Saves  Money  and  no 

Mistake,"  The  Engineer,  Vol.  234,  No.  6052,  March  9, 

1972,  pp.  34-6. 

The  author  relates  an  interview  with  Norman  Skinner, 
Ford's  metrication  chief.   Skinner  discusses  costs  and 
savings,  training,  design  mistakes,  and  conversion  of 
suppliers.   He  concludes  that  the  benefits  far  outweigh  the 
cost,  training  required  is  minimal  and  metrication  causes 
no  design  mistakes. 


B,  1,  113 

Needham,  C,  "Programme  for  the  Change  to  the  Metric  System 
in  the  Construction  Industry, "  Institution  of  Municipal 
Engineers  Journal,  Vol.  94,  May,  1967,  pp.  142-3. 

The  article  discusses  the  British  metrication  program 
as  it  applies  to  the  construction  of  buildings.   Some 
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suggestions  on  surveying,  structural  design  and  office 
metrication  are  given. 


B,  1,  114 

"New  Geometric  Standards  for  State  Highways,"  Road  Research 
Unit  Newsletter,  No.  31,  June  1971. 

Alignment  standards  for  highways  in  New  Zealand  have 
been  metricated.   This  article  gives  the  new  standards  in 
the  form  of  tables  and  figures  along  with  brief  explanations 
about  how  the  new  standards  were  obtained. 


B,  1,  115 

"News  Release,"  Metric  Conversion  Board,  St.  Leonards, 
Australia,  Nov.  23,  1973,  pp.  1-2. 

The  Metric  Conversion  Board  lists  here  the  dates  of 
conversion  for  raw  materials  used  in  construction.   Conver- 
sion dates  for  the  construction  field  are  listed  according  to 
the  state  in  which  each  date  applies.   State  regulations 
concerning  metrication  of  land  surveys  and  titles  are  also 
given.   A  warning  is  made  about  converting  late. 


B,  1,  116 

Noles,  Robert,  "Signs  of  the  Times"  (No  Bibliographic  Data 
Available) 

The  shapes,  colors,  and  symbols  of  international 
traffic  signs  are  explained  in  this  booklet.   A  section  on 
metric  speed  limit  signs  gives  their  characteristics,  cost 
and  information  on  the  required  materials.   Also  included 
are  examples  of  the  metric  speed  limit  signs  used  in 
Huntsville,  Alabama. 
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"Oral  Expression  of  Metric  Dimensions  in  Engineering," 

Machinery  and  Production  Engineering,  Vol.  119,  No. 

3075,  Oct.  20,  1971,  p.  592. 

The  author  tells  of  the  findings  of  a  June,  1971 
meeting  of  the  RS/CEI  Joint  Committee  on  Metrication.   The 
committee  issued  recommendations  for  expressing  metric 
dimensions  orally.   The  author  discusses  these 
recommendations . 


B,  1,  118 

"Paint,"  Australian  Paint  Manufacturers  Association,  Sydney, 
Australia,  Date  unknown. 

This  pamphlet  includes  sections  on  conversion  dates, 
new  units,  tinting  systems,  prices,  storage  and  conversion 
charts.   References  for  further  information  are  given. 


B,  1,  119 

"Paper  Sizes,"  Metric  Change  Information  Sheet,  Metric 
Conversion  Board,  Sept.  25,  1973,  p.  1. 

This  sheet  gives  conversion  dates,  metric  units  to  be 
used,  new  metric  sizes,  and  a  list  of  relevant  metricated 
Australian  standards. 


B,  1,  120 

Parks,  R.W.,  "Precast  Concrete,"  presented  at  the  Metrication 

Board  Conference  on  Building  and  Civil  Engineering, 

London,  July,  1971. 

Metrication  problems  in  the  field  of  precast  concrete 
are  discussed.   General  observations,  export  considerations, 
costs  and  training  are  all  included  as  topics. 
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Parr,  F.E.,  "An  Investigation  into  the  Availability  of 

Engineering  Design  Data  in  SI  Units,"  Standardization, 

No.  90,  Sept.,  1972,  pp.  2-4. 

A  survey  was  taken  to  see  where  most  engineers  obtain 
design  information.   From  the  results  of  this  survey,  a 
questionnaire  was  devised  in  order  to  find  out  if  the  most 
important  documents  uncovered  in  the  survey  have  been 
metricated  enough  to  allow  metric  contracts  to  be  worked  on. 
The  conclusion  is,  that  enough  metricated  information  is 
available,  except  in  the  case  of  physico-chemical  data. 


B,  1,  122 

"The  Pascal  as  Unit  of  Pressure  and  Stress,"  MP 14 ,  South 
African  Bureau  of  Standards,  Jan.,  1972. 

This  leaflet  details  the  advantages  of  the  SI.   The 
conclusion  is  made  that  the  SI  unit  of  pressure,  the  newton 
per  square  meter,  is  an  inconveniently  long  name.   Therefore, 
the  Bureau  of  Standards  endorses  the  name  pascal  for  the 
aforementioned  unit. 


B,  1,  123 

Polk,  L.F.,  "Metrication  for  the  United  States  —  What  Are 

the  Options?,"  Mechanical  Engineering,  Vol.  91,  No.  5, 

May,  1969,  pp.  22-25. 

The  author  discusses  the  United  States'  precarious 
position  as  the  only  industrialized  nation  in  the  world 
uncommited  to  the  metric  system.   He  discusses  the  options 
that  the  U.S.  has  in  this  position  and  calls  for  a  decision 
to  be  adopted  on  these  options  rather  than  submit  weakly 
to  indecision.   Benefits  vs.  costs  of  metrication  are  also 
discussed. 
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"Precision  Conversion  of  Dimensions/'  MPT31,  South  African 

Bureau  of  Standards,  August,  1972. 

Rules  are  given  for  rounding,  converting  tolerances 
and  limit  dimensions,  rounding  datum  dimensions,  rounding 
positional  dimensions  and  converting  untoleranced  dimensions 


B,  1,  125 

"Programme  for  the  Change  to  the  Metric  System  in  the 

Construction  Industry, "  PD603Q,  British  Standards 

Institution,  Feb.,  1967. 

A  Bar  chart  showing  the  planned  times  of  change  for 
each  part  of  the  construction  industry  is  given.   Explanatory 
notes  on  each  item  in  the  chart  are  included. 


B,  1,  126 

"Progress  in  Changing  to  the  Metric  System,"  Concrete,  Vol. 
3,  No.  2,  Feb.,  1969,  p.  58. 

The  author  outlines  some  of  the  recent  progress  in  the 
metrication  program  for  the  construction  industry.   He 
discusses  BSI  training  programs,  timing  of  the  change, 
textbook  conversion,  dimensional  recommendations,  unit 
choice,  and  the  second  edition  of  PD6031. 


B,  1,  127 

"Progress  Report,"  Metric  Advisory  Board,  Wellington,  New 
Zealand,  1973. 

This  report  includes  information  on  the  membership  of 
the  Metric  Advisory  Board  and  a  summary  of  metric  changes 
in  New  Zealand.   In  addition,  reports  of  the  chairmen  of 
each  sector  committee   are  given. 
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"Progress  Report  (4),"  Metric  Notes,  No.  27,  Aug.,  1973, 
pp.  1-4. 

This  article  comments  on  the  progress  of  dimensional 
coordination,  metrication  of  materials,  metrication  of 
design  aids,  metric  scales  and  activities  in  the  private 
sector. 


B,  1,  129 

"Publicity  Planned  for  the  July,  1974  Roads  Switch,"  MCB 
Newsletter,  Vol.  2,  no.  12,  Oct.,  1973,  p.  1. 

The  Australians  plan  to  switch  their  roads  to  the 
metric  system  in  July,  1974.   This  article  describes  the 
Australian  Department  of  Transport's  planned  publicity 
program. 


B,  1,  130 

"Putting  Metrication  into  Effect  —  Information  and  Liaison 
Needed,"  EM&D,  Vol.  11,  No.  8,  1968,  p.  1247. 

This  is  a  very  short  article  stressing  the  fact  that 
available  information  and  help  on  metrication  is  lacking. 


B,  1,  131 

"RTAC's  Proposed  Plan  for  National  Metric  Conversion  of 
Road  Systems,"  RTAC,  Canada,  1973. 

Two  time  bar  charts  effectively  summarize  the  metrication 
dates  of  activities  connected  with  Road  Systems.   An 
explanation  of  the  charts  is  included. 
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B,  1,  132 

"Recommendations  on  the  Use  of  Operational  Metric  Units," 

E.E.U.A.  Document  No.  39D,  Engineering  Equipment  Users 

Association,  London,  1971. 

This  document  lists  units  for  different  physical 
quantities  and  the  reasons  why  the  E.E.U.A.  has  recommended 
each  particular  unit.   Tables  broken  down  into  subject  areas 
list  physical  quantities  and  the  recommended  units  for  each 
physical  quantity  used  in  that  area  of  engineering. 


B,  1,  133 

"Recommendations  on  the  Use  of  SI  Units,"  E.E.U.A.  Document 

No.  35,  Engineering  Equipment  Users  Association, 

London,  1969. 

The  SI  is  described  and  EEUA  recommendations  on  which 
SI  and  non-SI  units  to  use  are  given.   Also  presented  are 
tables  which  list  physical  quantities  along  with  their  SI 
units  and  recommended  non-SI  units.   The  same  tables  can  be 
found  in  ISO  R-1000. 


B,  1,  134 

"Recommended  Metric  Conversion  Program  for  Land  &  Surveying," 

Metric  Conversion  Board,  St.  Leonards,  Australia, 

June,  1972. 

A  bar  chart  shows  the  planned  timetable  for  converting 
activities  related  to  land  and  surveying. 


B,  1,  135 

"Recommended  Metric  Conversion  Timetable  for  the  Government 

Construction  Sector,"  Metric  Conversion  Board,  Australia, 

June,  1972. 
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A  bar  chart  is  given  showing  the  years  of  metrication 
activity  for  such  things  as  surveying,  materials,  bidding, 
design  and  personnel  training.   Some  activities  are  compared 
with  the  timetable  for  nationwide  conversion  of  the  same 
area. 


B,  1,  136 

"Reinforcing  Material,"  Metric  Change  Information  Sheet, 

Metric  Conversion  Board,  Australia,  Oct.  23,  1972, 

p.  1. 

The  timetable  for  conversion  of,  and  the  units  to  be 
used  in  the  area  of  Reinforcing  Material  are  given.   Metric 
Standards  now  published  for  this  purpose  are  listed. 


B,  1,  137 

"Report  and  Accounts  1973,"  British  Quarrying  and  Slag 
Federation,  London,  England,  May,  1974. 

This  publication  is  a  report  to  the  members  of  the 
BQSF  of  the  status  of  the  industry  and  of  relevant  indus- 
trial news  items.   Included  is  a  short  paragraph  on  time 
constraints  for  metrication. 


B,  1,  138 

Rimrott,  Fred  P.J.,  "Canadian  Metrication  Program," 

Engineering  Journal  (Montreal) ,  Vol.  56,  No.  4, 

April,  1973,  pp.  11-16. 

The  author  describes  the  SI  system  and  the  political 
status  of  its  adoption  in  Canada.   The  British  experience 
is  discussed,  giving  the  author's  view  as  to  what  Britain's 
mistakes  were.   Force  and  mass  units  are  discussed,  with 
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the  author  recommending  the  kilopond  for  force.   Decimal 
commas  are  also  recommended. 


B,  1,  139 

"S.H.  Pavement  Line  Markings,"  Road  Research  Unit  Newsletter, 
No.  33,  Dec,  1971. 

A  description  of  geometric  standards  for  pavement  line 
markings  is  given.   Eye  height  standards  and  drawing  prac- 
tices are  mentioned. 


B,  1,  140 

"Scale  Rules,"  Metric  Change  Information  Sheet,  Metric 
Conversion  Board,  Sept.  17,  1973,  p.  1. 

The  specifications  for  metric  scales,  as  given  in  new 
Australian  standards  are  listed.   The  purposes  of  the 
scales  are  described. 


B,  1,  141 

"Scale  Rules,"  MPT  11a,  South  African  Bureau  of  Standards, 
Nov.,  1971. 

This  leaflet  describes  the  characteristics  of  the 
metric  scale  rules  recommended  by  the  South  African  Bureau 
of  Standards.   Illustrations  of  the  rules  are  included. 


B,  1,  142 

Sellers,  Robert  C,  Reference  Handbook  for  the  Proper  Usage 

of  Metric-SI  in  Science  and  Engineering,  Robert  C. 

Sellers  and  Associates,  Inc.,  Floral  Park,  New  York,  1974 
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This  booklet  describes  SI  units  and  explains  how  they 
apply  to  the  physical  units  of  length,  area,  volume, 
capacity,  mass,  weight,  temperature,  luminous  itensity, 
speed,  velocity,  acceleration,  force,  density,  pressure, 
stress,  flow,  work,  energy,  heat  and  power.   The  basis  for 
preferred  numbers  is  explained. 


3,  1,  143 

Sexton,  F.M.,  "The  Adoption  of  the  Metric  System  in  the 

Ordnance  Survey,"  Geographical  Journal,  Vol.  134, 

Part  3,  Sept.  1968,  pp.  328-42. 

The  author  discusses  the  policies  and  plans  of  the 
Ordnance  Survey  with  regard  to  metrication.   He  points  out 
that  change  to  metric  distances  and  metric  bench  mark 
heights  will  be  fairly  easy,  but  that  changing  contours  will 
be  difficult  as  they  will  have  to  be  entirely  redrawn. 
Decimalization  of  the  scales  1:1250  and  1:2500  to  1:1000 
and  1:2000,  respectively  is  not  likely  to  occur  for  a  long 
period  of  time  due  to  a  shortage  of  manpower. 


B,  1,  144 

"Sheet  and  Strip  —  Wrought  Ferrous  and  Non-Ferrous , " 

Metric  Change  Information  Sheet,  Mar.  12,  1974,  p.  1. 

This  publication  gives  metric  sizes,  tells  what  units 
will  be  used  for  their  measurement,  gives  availability  dates 
and  lists  relevant  metricated  standards. 


B,  1,  145 

"Sober  Realities  of  Metric  Conversion,"  Engineering,  Vol 
201,  March  18,  1966,  p.  527. 
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The  author  discusses  problems  of  dual  inventories  and 
design.   Emphasis  is  placed  on  conversion  and  design  of 
screw  threads.   A  warning  about  using  wrong  size  screws  is 
given. 


B,  1,  146 

Sokol,  Louis  F.,  "Status  &  Progress  of  Metrication 

Throughout  the  World,"  Traffic  Engineering,  Vol.  42, 

Nov.  1971,  pp.  46-9. 

A  general  overview  on  the  metrication  programs  of 
other  countries  is  followed  by  a  short  discussion  on  the 
metrication  of  road  signs. 


B,  1,  147 

Stephan,  Harold  0.,  "Statement  on  Metric  Conversion," 

presented  before  the  subcommittee  on  science,  research 
and  development  of  the  House  committee  on  science  and 
astronautics,  Mar.  21,  1973. 

The  author  describes  the  experience  of  labor  problems 
that  occurred  when  Allis-Chambers  attempted  a  metric 
project.   The  problems  were  solved  by  well  conducted  metric 
training  programs,  which  the  author  describes. 


B,  1,  148 

Taylor,  Kenneth  H. ,  "The  Impact  of  Converting  to  the  Metric 

System,"  MSU  Business  Topics,  Vol.  17,  No.  4,  1969, 

pp.  50-60. 

This  article  includes  a  short  history  of  the  metric 
system  and  a  description  of  the  SI.   Pros  and  cons  are 
given  on  the  subject  of  metrication  and  the  probable  impact 
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of  metrication  on  corporations  is  discussed.   It  is 
concluded  that  metrication  is  desirable,  and  recommendations 
for  structuring  a  metrication  program  are  made. 


B,  1,  149 

"Testimony  of  Nationally  Representative  Groups,"  U.S.  Metric 

Study  Interim  Report,  Vol.  12,  U.S.  Department  of 

Commerce,  Washington,  D.C.,  July,  1971. 

Comments  are  given  by  materials  suppliers  such  as  ACI 
and  AISI.   Also  giving  testimony  is  ARBA.   Comments  are 
provided  by  many  other  organizations  not  dealing  with 
highways . 


B,  1,  150 

Tunnel  Cement  Limited,  communication  to  users,  London, 
Oct.  26,  1970. 

This  is  a  letter  informing  purchasers  of  Tunnel  cement 
that  metric  deliveries  will  be  made  after  January  1,  1971. 
Explanations  of  metric  sizes  and  decimal  prices  are  given. 


B,  1,  151 

"Units  for  Use  in  Design  and  Construction, "  Metric  Notes, 
No.  18/19,  Nov. /Dec,  1972,  pp.  2-14. 

In  order  to  provide  consistency  between  design 
disciplines,  this  publication  has  been  produced.   It  lists 
the  units  that  should  be  used  to  describe  corresponding 
physical  quantities  in  each  of  8  different  disciplines 
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"The  Use  of  SI  Units ,"  British  Standards  Institution, 
London,  1969. 

The  pamphlet  tells  what  the  rules  of  usage  are  in  the 
SI  system  and  expand  upon  this  with  the  BSI's  point  of 
view  on  certain  non-SI  practices. 


B,  1,  153 

"The  Use  of  the  Comma  As  Decimal  Indicator  in  Practice," 
MP9,  South  African  Bureau  of  Standards,  Dec,  1971. 

The  Metric  Advisory  Board  has  recommended  the  use  of 
the  comma  as  a  decimal  indicator.   To  allay  confusion,  8 
detailed  recommendations  are  given  here  to  guide  the  user 
of  the  metric  system  and  the  decimal  comma. 


B,  1,  154 

Vallis,  J.W.M.,  "The  Effect  of  Metrication  on  Highway 

Engineering,"  Journal  of  the  Institution  of  Highway 
Engineers,  Vol.  16,  No.  2,  1969,  pp.  3-14. 

This  is  a  very  precise  and  to  the  point  article  covering 
all  phases  of  highway  engineering  from  design  to  construction, 
New  tables  of  design  data  are  given  along  with  an 
explanation  of  how  they  were  drawn  up.   Maintenance,  signs, 
design  of  structures  and  geometries,  materials,  drawing, 
surveys,  costs,  pipes,  programs  for  change,  mapping  and 
choice  of  units  are  all  covered. 


B,  1,  155 

Vincent,  R.H.,  "Civil  Engineering  Contracting,"  Presented 
at  the  Metrication  Board  Conference  on  Building  and 
Civil  Engineering,  London,  July,  1971. 


76 


B,  1,  155  (cont.)  B,l 

The  author  discusses  metrication  problems  of  interest 
to  the  civil  engineering  contractor.   Included  in  his 
discussions  are  surveying,  timetables,  costs,  units  and 
rules  for  their  use,  retraining  of  personnel,  tendering  and 
construction. 


B,  1,  156 

Walley,  F.,  "Metrication,"  Institution  of  Civil  Engineers 
Proceedings,  Vol.  40,  May,  1968,  pp.  107-115. 

SI  units  and  their  application  to  Civil  Engineering  are 
discussed.   Also  discussed  is  Britain's  conversion  program. 
Highlighted  are  scale  conversions,  surveying  problems, 
construction  and  design  conflicts  and  the  newton-kilopond 
controversy. 


B,  1,  157 

Wandmacher,  Cornelius,  "Metrication:   Is  SI  for  US?," 

Engineering  Education,  Vol.  61,  No.l,  Sept. /Oct., 

1970,  pp.  49-53. 

This  article  describes  the  metrication  situation  in 
the  U.S.  and  the  rest  of  the  world.   A  description  of  the 
SI  system,  including  a  complete  chart,  is  given.   Engineering 
standards  are  discussed  as  well  as  the  debate  over  stress 
units.   The  author  concludes  with  the  policy  of  the  American 
Society  of  Engineering  Education  on  the  Subject  of 
metrication. 


B,  1,  158 

Warren,  J.W.,  Metric  Change  in  the  Building  Industry,  New 

Zealand  Metric  Advisory  Board,  Wellington,  New  Zealand, 

1973. 
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B,  1,  158  (cont.)  B'1 

This  report  discusses  the  effects  of  metrication  on 
the  following  topics  in  the  building  industry:   dimensional 
co-ordination,  building  materials,  standards,  bylaws,  local 
authorities,  metric  drawing  practice  and  reference  documents 


B,  1,  159 

Weihmiller,  H.E.,  "Notes  on  Conversion  to  the  Metric  System," 
U.S.  Government  Printing  Office,  Washington,  D.C.,  1965 

This  is  a  report  of  the  Committee  on  Science  and 
Astronautics,  U.S.  House  of  Representatives  (89th  Congress). 
The  report  gives  a  short  history  of  measurements  followed  by 
a  description  of  metrication  in  foreign  countries,  including 
India,  Japan  and  U.S.S.R..  Possible  problems  in  converting 
to  metrics  in  the  U.S.  and  the  U.K.  are  discussed.   A 
summary  of  the  advantages  and  disadvantages  of  metrication 
is  made. 


B,  1,  160 

"Weightpieces  for  Testing  Apparatus,"  MP13 ,  South  African 
Bureau  of  Standards,  June,  1971. 

Stressed  in  this  publication  is  the  difference  between 
force  and  mass.   Mass  pieces  are  calibrated  by  comparison 
with  other  mass  pieces  and  are  good  anywhere.   On  the  other 
hand,  weightpieces  are  local  as  they  depend  on  the  local 
gravitational  acceleration. 


B,  1,  161 

Wellman,  F.  and  M.  Avery,  "Training  Your  People  to  Work  in 

Metric  Units,"  Metalworking  Production,  Vol.  114,  No. 

31,  1970,  p.  27. 


78 


B,  1,  161  (cont.)  B'1 

The  authors  first  discuss  the  problems  of  retraining. 
Then,  they  break  down  personnel  into  different  groups  and 
indicate  the  kind  of  training  applicable  to  persons  in  each 
group. 


B,  1,  162 

"Why  the  Comma  As  Decimal  Marker,"  MP7a,  South  African 
Bureau  of  Standards,  April,  1973. 

The  switch  to  a  comma  decimal  is  a  radical  change. 
Many  people  ask  why.   The  Bureau  of  Standards  lists  10  of 
the  reasons  in  this  leaflet. 


B,  1,  163 

Wynn,  A.H.A.,  "The  Adoption  of  the  Metric  System  in  the 

United  Kingdom,"  Chemistry  and  Industry,  No.  44,  Nov.  2, 

1968,  pp.  1512-6. 

The  article  describes,  in  general  terms,  Britain's 
switch  to  the  metric  system.   Included  are  recommended  units 
and  how  they  should  be  used. 
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B,2 

Section  2.   Summaries  of  British  Interviews 

British  Taped  Interviews 

Three  members  of  the  metric  research  team,  Mr.  Meacham, 
Mr.  Besch,  and  Dr.  Bishara,  conducted  a  two  week  field  trip 
to  England.   Between  July  22,  1974,  and  August  2,  1974  the 
British  Government  arranged  for  17  interviews  between  the 
research  team  and  various  public  and  private  agencies.   The 
list  that  follows  contains  the  name,  location,  and  persons 
interviewed  for  each  agency  along  with  the  date  of  each 
interview  and  a  brief  statement  on  what  the  discussion 
covered. 

B,  2,  1 

Department  of  the  Environment 

Engineering  Intelligence  Division 
London,  July  22,  1974 

Mr  .  J .  M .  Guthr  ie 

Mr.  N.  Glanville 

Mr.  W.  Croucher,  Traffic  Engineering  Division 

A  general  discussion  on  how  the  D.O.E.  handled  metri- 
cation.  Major  subjects  covered  include:   units,  costs, 
time  frames,  laws  and  contracts,  public  reaction  and  the 
metrication  of  specifications. 
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B,  2,  2  B'2 

Metrication  Board 
London,  July  23,  1974 

Mr.  N.  Stone,  Chief  Information  Officer 

Mr.  C.  Wright,  Deputy  Chief  Information  Officer 

Mr.  J.  Beilby,  Construction 

Mrs.  P.  Jolly.  Education  and  Industrial  Training 

The  interview  touches  upon  a  number  of  broad  topics 
such  as:   education,  construction,  engineering,  food  stuffs, 
agriculture  and  clothing.   With  respect  to  highways,  units, 
costs  and  public  reaction  are  discussed.   In  general,  advice 
is  given  to  create  a  metrication  agency  early  in  the  con- 
version period,  write  and  enforce  metrication  laws  and  set 
firm  deadlines  as  to  when  all  items  must  be  metric. 

B,  2,  3 

Greater  London  Council 

Planning  and  Transportation  Department 
London,  July  23,  1974 

Mr.  R.  Stelfox,  Assistant  Chief  Engineer,  Projects 
Mr.  C.  S.  Housden,  Structural  Design  Engineer 

The  talk  revolves  around  the  subjects  of  metric  units, 
materials,  and  contracts.   Also,  general  conversion  by 
contractors  is  discussed  along  with  the  impact  that  metrica- 
tion has  on  structural  design. 
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B,  2,  4  B'2 

Freeman,  Fox  and  Partners,  Consulting  Engineers 
London,  July  24,  1974 

Mr.  N.  J.  Da  Hard,  Highways 

Mr.  S.  Turley,  Structures 

Mr.  M.  Smith,  Contracts 

Mr.  A.  Chambers,  Highway  Design 

The  majority  of  this  discussion  centers  around  metric 
units  and  the  way  in  which  they  are  utilized.   The  engineers 
oppose  changing  units  in  the  middle  of  a  project.   Further 
talks  touch  upon  metric  materials  and  contracts. 

B,  2,  5 

Department  of  the  Environment 

Bridges  Engineering  Division 
London,  July  24,  1974 

Mr.  G.  ?.  Mallett,  Superintending  Engineer 

Mr.  M.  H.  Wisniewski,  Assistant  Superintending  Engineer 

The  conversations  at  this  meeting  deal  with  metric 
units  and  their  uses,  along  with  the  availability  of  metric 
materials  and  how  they  are  used. 

B,  2,  6 

Construction  Industry  Training  Board 

London,  July  24,  1974 

Miss  R.  Part 

This  interview  explores  many  points  involved  with 
retraining  construction  workers .   The  main  points  that  are 
discussed  involve :   who  needs  to  be  retrained  and  to  what 
extent,  testing  of  workers,  methods  of  retraining  and  aids 
utilized,  and  the  costs  involved  in  retraining  workers. 
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B,2 
B,  2,    7 

Federation  of  Manufacturers  of  Construction 

Equipment  and  Cranes 

London,  July  25,  1974 

Mr.  J.  Annetts,  Director  General 

All  topics  are  centered  around  construction  machinery. 
The  major  parts  of  the  interview  deal  with  redesigning  and 
modifying  existing  and  future  equipment,  the  retraining  of 
manufacturing  workers,  problems  of  component  suppliers  and 
suggestions  for  conversion  timetables. 

B,  2,  8 

British  Standards  Institution 

London,  July  25,  1974 

Mr.  R.  Harrison,  Technical  Officer,  Construction 

Department 
Mr.  A.  Jackson,  Technical  Officer,  Metallurgical 

Department 

This  interview  emphasizes  the  importance  of  metri- 
cating  standards  early  in  a  conversion  program.   The  BSI 
has  changed  approximately  12  00  standards  to  metric  and  does 
not  dual  dimension.   In  addition,  rather  than  changing 
many  prescriptive  standards  to  metric,  new  performance 
standards  have  been  developed  in  metric  terms.   The 
discussion  also  reflects  upon  a  number  of  metrication 
methods  and  some  advantages  of  the  conversion. 


83 


B,2 
B,  2,  9 

George  Wimpey  and  Co.  Ltd.,  Contractors 

London,  July  25,  1974 

Mr.  T.  Purton,  Senior  Estimator 
Mr.  E.  Cussak,  Chief  Engineer 

This  contractor  discusses  his  experiences  with  metri- 
cation as  it  effected  his  bidding  practices,  his  retraining 
efforts,  his  utilization  of  existing  equipment  and  materials, 
and  problems  involved  with  maintenance  projects. 

B,  2,  10 

Local  Government  Training  Board 

Luton,  July  26,  1974 

Mr.  K.  Hemfrey,  Senior  Training  Advisor 
Mr .  Butler 
Mr  .  Perryott 

The  L.G.T.B.  helps  to  retrain  all  types  of  public 
employees  excluding  high  elected  officials.   In  addition, 
they  do  some  retraining  of  labor  personnel  and  comment  that 
their  longest  metric  course  is  a  maximum  of  3  days. 

B,  2,  11 

Buckinghamshire  County  Council 

Aylesbury,  July  29,  1974 

Mr.  H.  B.  Royle,  Deputy  County  Engineer 
Mr.  G.  Roscrop,  Road  Improvements 
Mr .  Osmond,  Finance  Director 

A  lengthy  general  discussion  by  a  typical  county  en- 
gineer's office  as  to  how  they  handled  metrication.   Talks 
were  centered  around  topics  such  as  units,  retraining  aids, 
design  standards,  and  equipment  and  materials. 
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B,  2,  12  B'2 

Amey  Roadstone  Corporation 
Sutton  Courtney,  July  3  0,  1974 

Mr.  H.  Luce,  Publicity  Manager 

Mr.  R.  Willans,  Director  and  Chief  Estimater 

Mr.  W.  Brown,  Site  Agent 

A.R.C.  is  a  large  diversified  construction  corporation 
that  does  design  work,  produces  construction  materials,  and 
performs  construction.   The  interviewers  were  able  to  visit 
the  A.R.C.  testing  laboratory  and  a  project  site  as  well  as 
talk  with  the  engineering  staff.   Many  topics  were  covered 
such  as:   advantages  and  problems  with  the  conversion, 
retraining  workers,  metric  contracts,  metric  equipment  and 
materials,  standards  and  specifications,  units  and  public 
reaction . 

B,  2,  13 
Ordnance  Survey 
Southampton,  July  31,  1974 

Colonel  R.  C.  Gardiner -Hi 11,  Deputy  Director 
of  Planning  and  Development  Division  and 
Metrication  Officer 

Colonel  Crawford,  Assistant  Director  to  Photographic 
Surveys  Division 

Mr.  Kolt,  Geodetic  Control 

The  O.S.  is  a  government  agency  that  performs  the 
control  survey  and  mapping  activities  throughout  England. 
The  discussion  encompasses  units,  map  scales,  timetables 
for  conducting  new  metric  surveys,  and  horizontal  and 
vertical  controls  as  they  exist  now  and  will  exist  in  the 
future . 
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B,  2,     14  B,2 

Transport  and  Road  Research  Laboratory 
Crowthorne,  July  31,  1974 

Mr.  G.  B.  Taylor,  Visits  Officer 

Visited  the  Laboratory  and  the  Research  Section 

The  participants  in  this  interview  included  engineers, 
scientists,  and  laboratory  personnel  from  the  T.R.R.L.   Most 
of  the  conversation  deals  with  the  metrication  of  specifi- 
cations and  testing  procedures. 

B,  2,  15 

Department  of  the  Environment 

General  Water   Engineering 
London,  August  1,  1974 

Mr.  0.  C.  Young,  Directorate 

This  conversation  primarily  deals  with  the  new  metric 
pipe  sizes  and  their  tolerances. 

B,  2,  16 

Concrete   Pipe   Association  of   Great    Britain 

London,    August   2,    1974 

Mr.    Ian  Roney-Dougal 

Again,    this   conversation  deals  with  the   new  metric  pipe 
sizes   and   their   tolerances,    but  also  covers   topics   on  time- 
tables,   pipe    classes,    manufacturing   equipment    and  metric 
handbooks . 

B,  2,  17 

Cement  and  Concrete  Association  Research  Station 

London,  August  2,  1974 

Mr.  W.  Murphy,  Construction  Research 
Mr.  H.  Mildenhall,  Road  Engineer 

This  interview  centered  around  metrication  of  the 
cement  and  concrete  industry.   Metrication  methods,  time- 
tables, units,  and  retraining  methods  are  topics  covered. 
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B,3 

Section  3.   Summaries  of  Other  (Non-British)  Interviews. 


An  important  phase  of  any  metrication  study  involves 
the  sampling  of  the  "human  reaction"  of  workers  to  their 
initial  exposure  to  the  use  of  metric  units  in  a  work  task. 
This  appendix  provides  such  a  sampling  in  the  form  of  tran- 
scripts of  interviews  held  with  workers  who  participated 
in  the  Metric  Project  #3  (PER-188-03 . 84) .   Each  worker  was 
encouraged  to  "tell  it  like  it  was"  in  his  own  words.   The 
interviewer  attempted  to  draw  out  responses  and  make  sure 
each  important  metrication  phase  of  the  work  was  discussed. 

The  following  have  been  included  to  assist  the  reader 
to  evaluate  the  interviews : 

•Figure  1    is  presented  to  give  the  reader  some  over- 
view as  to  where  the  worker's  duties  fit  into  the 
design  of  the  project. 

*A  short  description  of  each  worker's  function  and  his 
work  objectives  is  presented  as  an  introduction  to 
each  interview. 

In  general  each  worker  was  able  to  improvise  and  com- 
plete his  task  using  metric  units.   Needed  (metric  related) 
equipment  and  supplies  were  available  or  a  substitute  was 
found.   Any  needed  metric  policy  was  generated  as  required 
to  "get  the  job  done".   Yes,  there  was  initial  confusion 
among  some  workers  but  this  was  overcome  and  the  project 
proceeded  with  a  normal  degree  of  productivity.   Most 
workers  were  in  favor  of  the  metric  system. 

Throughout  the  transcripts  the  letter  "Q"  represents 
questions  or  statements  by  members  of  the  metric  study  team 
and  the  letter  "A"  represents  the  response  of  the  inter- 
viewee . 

B,3,l   Interview  with  Richard  Sachs . 

Mr.  Sachs  is  the  Design  Engineer  for  District  5  and 
was  responsible  for  the  development  of  the  construction 
plans  from  conception  to  completion. 
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B,3 
B,3,l  (Cont.) 

Q:    Did  you  have  any  trouble  getting  scales? 

A.  We  were  able  to  purchase  triangular  scales  easily  here 
in  Columbus .. .We  also  got  steel  pocket  tapes  and  fold- 
ing rules  if  we  had  any  field  work  to  do... 

Q.    What  about  cost? 

A.    We  bought  the  intermediate  grade  scale.   I  don't 

believe  there  was  any  difference,  maybe  a  dollar  if 

any. . . . 

Q.    Were  they  in  stock? 

A.    Yes,  K  §  E  had  those  stocked.... 

Q.    What  about  quality? 
A.    The  same . . . 

Q.    Some  people  said  there  weren't  enough  to  go  around? 

A.    We  bought  enough  only  for  design  and  R/W  design. . .We 
felt  the  rest  could  get  away  with  using  a  lesser 
scale... such  as  a  6"  pocket  scale... We  didn't  feel 
that  at  this  time  we  should  stock  up  on  metric  scales 
not  knowing  how  much  and  how  soon  we'd  use  them  again. 

Q.    How  about  paper  and  linen? 

A.    The  linen  was  special  purchased  by  Central  Office  when 
they  decided  to  use  the  A-l  format... We  were  able  to 
get  metric  x-section  (grid)  paper  on  a  roll,  to  use  in 
our  preliminary  work... We  had  originally  put  metric 
grids  on  our  regular  linen  sheets  for  line  sheets,  but 
then  they  decided  to  use  A-l  format ...  they  would  have 
been  O.K.  (the  home-made). 

Q.    How  much  did  the  roll  of  x-section  paper  cost? 

A.    To  be  honest  it  was  given  to  us  by  a  K  §  E  man  from 
Cleveland  with  some  graph  paper  and  our  first  metric 
scale... I  don't  think  it  costs  any  more,  its  just  a 
matter  of  changing  the  die... Now  it  might  be  more  if 
you  wanted  some  other  size  not  stocked  in  that  format. 
K§E  has  a  catalog  with  all  its  metric  stuff  in  it... 

Q.    Wha't  about  paper  for  prints? 

A.    We  used  roll  stock  we  had  §  trimmed  it... We  couldn't 
use  cut  stock. . . 
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B,3 

B,3,l  (Cont.) 

Q.    Did  you  look  into  the  possibility  of  getting  curve 
templates? 

A.    They  have  them  in  stock  (K  §  E  distribution)  but  they 
cost   $150  per  set  so  we  didn't  feel  the  expenditure 
would  be  worthwhile .. .You  can  usually  find  one  of  the 
regular  ones  that  gives  a  fairly  good  fit  though  once 
you've  plotted  the  points ...  They  tried  to  sell  us  a 
set  though. . . 

Q.    Did  you  give  your  people  any  instruction  before  they 
started  working  on  it? 

A.    No,  I  didn't... The  big  thing  was  getting  to  think  in 

the  units .. .At  first  we  were  going  to  use  em's  and  m's 
because  a  "cm"  relates  to  an  inch  and  an  "m"  to  a 
yard... But  Jorge  Villacres  (District  Testing  Engineer 
who  attended  specification  meetings)  said  they  wanted 
us  to  use  "m"  §  "mm"... Think  in  m's  and  see  so  many 
"mm"  as  part  of  a  "m" . . . I  could  see  the  reasoning  so 
that's  what  I  tried  to  get  everyone  to  do... It's  easy 
to  visualize  a  metre  as  just  a  little  bigger  than  a 
yard... As  far  as  actual  training  sessions  we  didn't 
have  any... We  just  got  together  with  the  conversion 
tables  to  decide  how  we  would  convert  conventional 
units  to  metric... 

Q.    On  the  standard  drawings  what  criteria  did  you  use  to 
decide  what  was  converted  directly  and  what  was  round- 
ed off  to  more  nominal  metric  dimensions? 

A.    I  don't  know  if  it  was  done  that  way,  but  manufactured 
items  that  were  standard  size  were  converted  directly 
like  guardrail  and  catch  basin  grates ...  anything  where 
it  was  built  in  the  field  (and  rounding  had  no  effect) 
was  rounded  off. . . 

Q.    Did  you  have  ASTM  E380-72  as  a  guide? 

A.    It  was  about  the  only  metric  guide  we  had. . . 

Q.    Did  you  get  necessary  cooperation  from  Bill  Gray's 
Office  (Design  Development)? 

A.    Yes,  all  we  really  had  there  was  they  supplied  draw- 
ings on  an  A-l  format  and  we  revise  them  ourselves... 
I  shouldn't  be  critical  but  I  didn't  think  District  10 
should  have  rounded  some  of  the  manufactured  items 
they  did  on  their  standards... 
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Q.    The  units  used  on  your  plan  summaries,  were  they  the 
ones  in  the  specs  that  Fred  Behn  distributed. . . 

A.    They  were  the  ones  in  the  specs ...  There  wasn't  any 

problem  with  that  though... I  thought  that  was  the  best 
idea  using  liters  for  liquid  instead  of  m^ . . . 

Q.    Did  you  have  the  specs  to  work  with  or  did  they  come 

toward  the  end  of  the  job? 
A.    This  job  was  done  so  fast  everything  came  at  the  end... 

But  we  did  have  a  copy  of  whatever  was  being  proposed 

at  each  stage  of  preparation. . . 

Q.    Do  you  have  any  knowledge  as  to  why  the  100  m  Dcm  was 

chosen? 
A.    No,  I  don't  recall  anything  about  it... 

Q.    What  was  the  reason  no  spirals  were  used? 

A.    The  curves  didn't  call  for  them  most  likely .. .With  the 
100m  definition  the  curve  has  a  larger  degree  of  cur- 
vature than  it  would  with  100'  definition  so  they  look 
sharp  but  they're  really  not... 

Q.    Vertical  curve  elevations  were  given  every  5m  opposed 

to  the  normal  25'  do  you  think  that  may  be  a  little  too 

close? 
A.    I  don't  know  why  they  did  that... It  looks  like  they 

just  took  1/4  of  the  +20  interval  like  25'  is  1/4  of  a 

100'  station. . . 

Q.    On  the  typical  section  some  things  were  in  nominal 

metric  dimensions  like  pavement  berm  widths  and  others 
were  direct  conversions  like  pavement  X-slope,  was 
there  any  reason  for  this? 

A.    No.   That's  the  way  they  did  it  and  it  was  sent  to 

Central  Office  and  came  back  without  comment ...  I  don't 
see  why  the  slopes  couldn't  be  made  nominal,  they're 
not  inviolate.   But  no-one  suggested  it  and  we  just 
left  it  as  is . . . 

Q.    We  had  one  suggestion  that  we  should  have  a  separate 
metric  "Typical  Section"  with  nominal  metric  dimen- 
sions, how  do  you  feel  about  that? 

A.    That  all  depends  on  how  many  more  and  how  soon  we  do 
them... If  we  are  going  to  do  many  more,  say  100 ,  then 
we  need  a  policy  in  metric  giving  like  what  nominal 
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metric  lane  width  should  replace  12'... We  (District) 
can't  decide  that  has  to  come  from  policy... All  we 
can  do  is  convert  the  present  policy  and  round  off 
some  where  it  won't  matter... 

Q.    Did  you  give  any  thought  to  putting  side  slopes  in 
percents  ? 

A.    No,  I  don't  like  that  idea. . .Everyone  is  used  to  2:1 
etc.  and  its  the  same  in  both  systems  so  why  change 
it... It  would  just  be  confusing. .. It ' s  easier  for  me 
to  picture  2:1,  3:1,  8:1  than  501,  33-1/3%  and  12-1/21 

Q.    Was  there  any  specific  reason  for  the  100m  stationing 
you  used  over  that  used  by  District  10? 

A.    Well  the  100m  station  fit  well  on  the  A-l  format 

either  1  or  2  stations  to  a  page... I  noticed  District 
10 's  ran  over  1  sheet  to  the  next.. I  think  ours  is 
easier  to  find  things  on  having  whole  stations  per 
page. . . 

Q.    What  about  the  ","  in  place  of  the  "+"? 

A.    I  can't  see  any  reason  for  it,  it's  just  confusing, 
just  like  %    for  side  slope ...  Right  off,  the  sizes  of 
letters  are  hard  to  type... I  think  their  stationing 
was  based  on  how  far  you  are  from  the  County  line... 
but  with  ours,  all  you  have  to  do  is  subtract  the 
beginning  station  from  the  station  you're  interested 
in  and  move  the  decimal  and  add  to  the  beginning 
Strait  Line  Km  to  get  the  Straight  Line  Km  location. . . 
It  would  be  simple  to  start  every  job  at  Station  zero. 
I  just  don't  think  there's  any  confusion  with  +'s... 

Q.    What  about  confusing  a  metric  plan  with  +'s  with  an 

English  plan  with  +'s... 
A.    There  would  be  the  same  problem  with  ,'s. 

Q.    I  meant  only  use  ,'s  with  the  metric. 

A.    Anyone  working  with  the  plans  could  tell  an  English 
scale  wouldn't  give  you  anything  on  a  metric  plan. 
That's  why  we  didn't  use  1:600  scale  like  the  R/W 
man  suggested  because  its  exactly  1"=50'...I  told  him 
that's  exactly  what  you  don't  want  to  do... 
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Q.    What  if  they  left  the  comma  out  and  left  a  space  or 
just  ran  the  thing  together? 

A.    Spaces  are  no  good  because  of  drafting  and  running  to- 
gether would  make  you  write  the  whole  number .. .with  the 
plus  on  a  plan  you  can  write  Sta.  16+00  and  then  +20, 
+40,  +60,  +80,  and  Sta.  17+00.   Any  other  way  you  have 
to  write  1600,  1620  etc... any  less  writing  on  a  plan 
is  an  improvement. . . 

Q.  Did  you  get  adequate  cooperation  from  Central  Office  on 
this  phase  of  the  work?  Especially  from  Geometries  and 
the  area  engineer. 

A.    He  (the  area  engr.)  didn't  have  anything  to  do  with  it. 
I  would  have  liked  to  have  had  faster  replies  to  the 
things  we  sent  in. .. Everything  we  did  had  the  big  red 
stamp  "Metric"  on  it  and  was  supposed  to  have  1st  pri- 
ority...We  did  get  good  service  from  Geometries  though. 

Q.    Did  you  get  any  useful  help  as  far  as  with  the  metric? 
A.    There  was  little  we  needed  here... 

Q.  District  10  led  us  to  believe  the  hydraulics  was  the 
hardest  part  of  the  job;  Did  you  get  that  impression 
from  your  people? 

A.    It  seemed  to  work  out  pretty  well... We  got  a  metric 
contour  map  from  Aerial  Engr...ASTM  had  metric  pipe 
sizes... We  didn't  have  any  trouble  with  Central  Office. 
We  asked  for  a  drainage  review  and  got  it  in  a  reasona- 
ble length  of  time.... 

Q.    Did  you  have  any  design  aids  in  metric? 

A.    I  don't  believe  so.   The  hardest  thing  was  making  the 
design  criteria  in  metric  and  having  to  convert  every- 
thing back  to  use  the  charts  and  tables  that  we  had  to 
work  with  which  were  in  English  units . . . 

Q.    Did  your  people  complain  or  have  favorable  comments 

about  working  in  the  metric  system? 
A.    I  think  they  liked  the  decimal  system. .. It ' s  easy  to 

work  with  just  moving  the  decimal  points ...  They  didn't 

seem  confused. . . 
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Q.    What  did  you  think  of  the  paper  size? 

A.    The  Al   format  worked  out  really  well  for  the  scales  we 
used... We  also  had  more  room  up  §  down  on  the  plan 
sheet  and  this  is  nice  if  you  would  have  an  urban  job 
with  a  lot  of  crowding  on  the  page... 

Q.    What  part  of  the  job  was  most  difficult? 
A.    The  hydraulics,  simply  because  we  didn't  have  metric 
design  aids . . . 

Q.    Did  you  look  at  District  10 ?s  drawings  before  you  did 
yours? 

A.    No,  because  we  were  well  into  a  job  in  Guernsey  County 
(GUE)  before  they  even  started  and  we  had  our  minds 
made  up  as  to  how  to  do  them... the  only  things  we 
changed  from  GUE  was  to  use  "mm"  in  lieu  of  "em's"... 

Q.    What  part  of  the  work  was  easiest? 

A.    The  calculations  of  any  type  because  of  the  decimal 
system. . . 

Q.    Did  the  job  take  any  longer  work-hrs.  wise? 
A.    I  don't  think  so... We  worked  on  it  hard  because  of  the 
deadlines . . . 

Q.    What  could  be  done  by  Central  Office  to  make  the  work 
easier  before  many  more  metric  jobs  are  done? 

A.    You  need  a  metric  policy,  specs,  and  standards  ...  The 
specs  we  had  were  good  for  what  we  did... but  in  the 
end  you'll  need  everything  standardized  in  metric... 

Q.    For  interim  metric  jobs  do  you  think  having  a  person 
in  charge  of  coordinating  the  districts  and  Central 
Office  bureaus  in  their  efforts  would  be  useful? 

A.    I'm  sure  it  would  help. 
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Mr.  Nichols  is  the  Supervisor  of  Surveyors  for  District 
5.   He  purchased  and  distributed  the  necessary  metric  sur- 
veying equipment  and  coordinated  all  of  the  required  field 
work. 


Q.    To  start  with,  just  tell  us  about  the  work  done  on  the 
metric  project. 

A.    There  wasn't  anything  to  the  work. .. There ' s  really  no 

dif f erence . . .We  used  decimals  of  ft.  before  and  here  we 
used  decimals  of  metres... The  biggest  trouble  was  what 
kind  of  equipment  to  get... We  used  the  regular  instru- 
ments... We  didn't  know  what  type  of  tape  to  buy... It's 
pretty  hard  to  cut  or  add  a  metre,  your  arms  aren't 
long  enough... The  kind  of  tape  I'd  like  to  have  had 
would  have  the  last  "dm"  graduated  in  "cm"  §  "mm"  and 
the  rest  of  the  tape  graduated  in  "dm".   It  wouldn't 
have  to  be  numbered  every  "dm"  but  every  metre... The 
one  we  have  now  you  have  to  estimate  "cm"  §  "mm".   I 
don't  like  it,  but  it's  what  we  could  get... 

Q.    What  supplies  did  you  have  to  buy? 

A.    A  cloth  tape,  a  30m  metal  tape,  and  what  I  thought  was 
a  4m  level  rod... It's  actually  3m  7dm... It's  a  Phila- 
delphia rod  like  the  ones  that  are  7  ft.  down  and  13  ft 
extended .. .When  the  metric  rod  was  extended  you  read 
3.5  3.6  and  then  on  the  overlap  2.0... You'd  assume  this 
is  4.0,  but  it's  not;  it's  3. 7... That  can  be  confusing 
if  you  read  just  below  2.0  and  you  don't  remember 
that's  3.7  and  not  4.0  because  on  the  foot  rod,  7.0 
on  the  overlap  when  extended,  is  13.0  ft.  even... This 
problem  is  peculiar  to  a  Philadelphia  rod  but  that's 
the  kind  I  like . . . 

Q.    What  about  the  steel  tape? 

A.    The  first  one  we  got  was  a  tape  on  a  reel... it  was 

graduated  well  but  it  was  flimsy  and  the  reel  didn't 
come  off... It  wasn't  meant  for  highway  work,  it  would 
not  have  lasted  long. .. Fortunately ,  we  lost  it  and 
then  we  got  a  highway  chain,  but  as  I  said,  it  wasn't 
well  graduated. . .But  those  were  all  we  could  get.... 
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Q.    Where  did  you  get  them  from? 
A.    Hills .  .  . 

Q.    What  was  the  comparative  cost? 

A.    The  rod  was»$80,  I  could  get  normal  ones  for^$40  if 
put  up  for  bids... The  metallic  pocket  tape  I  got 
didn't  cost  anything,  it  was  given  to  me.   It  had  come 
as  a  mistake. 

Q.    How  was  the  rod  to  work  with? 

A.    It  was  just  like  any  Philadelphia  rod  to  work  with 
except  for  what  I  mentioned  before... 

Q.    District  10  mentioned  they  liked  the  dots  @  each  "dm" 
which  showed  the  whole  metre  with  the  appropriate 
number  of  dots  .... 

A.    Ours  was  like  that  too... that's  fine... 

Q.    Did  you  give  the  crew  any  special  instructions? 

A.    There  just  isn't  a  whole  lot  of  training ...  They  just 
have  to  start  working  with  it... Now  for  me,  I  had  to 
figure  how  to  stake  out  the  j ob . . . I  chose  100m  stations 
so  I  could  easily  use  all  the  functions  of  a  1°  curve 
which  came  out  fine... We  staked  out  every  +20m  because 
that  worked  well  for  cross-sections ...  The  only  trouble 
they  had  was  in  cross-sectioning  and  topo...The  chain 
men  would  go  out  so  far  and  say  the  distance  but  the 
party  chief,  who  could  normally  tell  it  the  distance 
given  was  approximately  correct,  had  trouble  doing  this 
with  the  metric  units... 


Did  you  pick  a  crew  that  you  thought  would  have  the 

least  trouble? 

No,  I  picked  the  one  available  at  the  time... 

Once  the  crew  got  used  to  working  in  the  metric  system 

was  there  any  difference  in  the  time  involved  to  do  the 

work? 

No,  because  the  work  is  the  same... 

How  do  you  feel  about  the  plans  leaving  the  curve  angles 
in  decimals  of  degrees? 

I  liked  that  because  we  have  to  use  decimals  of  degrees 
to  figure  the  curves .. .before  you  had  to  convert  from 
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A.    minutes  §  seconds  to  decimals  to  figure  them  back  to 
stake  out... Now  we  just  have  to  do  it  once... 

Q.    Were  there  any  more  errors  on  this  job  than  normal? 
A.    At  first,  until  they  caught  on. ..After  about  a  week 
there  was  no  difference... 

Q.    When  they  left  the  job  and  came  back,  did  they  have  any 

trouble  readjusting? 
A.    You'll  have  to  ask  them.   They  never  said  anything  to 

me . . . I  think  they  did  have  some  trouble  going  from  a 

"+"  to  the  next  station... 

Q.    What  accuracy  did  you  use  on  horizontal  measurement? 

A.    We  went  to  mm,  because  the  first  tape  read  them  to  the 
mm... But  the  mm  is  plumb  bob  string... but  a  em's  too 
much. .. compared  to  the  1/100  ft... Why  not  use  the  cm... 

Q.    How  about  profile,  etc? 

A.    On  cross-sections  we  read  to  the  cm,  which  is  more 

accurate  than  usual  (1/10  f t . ) . . . The  rod  reads  to  cm 
and  you  can  read  to  mm  with  the  target  §  vernier... 


Did  the  crew  have  any  complaints  about  using  the  rod  for 
lock-leveling  X-sections? 
No.  .  . 

District  10  complained  about  it  having  only  3  even 
heights  since  they  lock  on  even  heights... 
We  don't  do  it  that  way... We  do  it  just  like  with  the 
instrument . . . 

Could  you  have  used  a  longer  rod?   Similar  to  25'  rod.. 
No... We  always  used  a  13'  rod... the  only  thing  a  25' 
rod  is  good  for  is  borrow  pits... 

How  do  you  feel  about  conversion  to  the  metric  system? 
In  our  line  of  work  it  doesn't  make  a  bit  of  difference. 
We'll  just  be  using  decimals  of  a  different  unit... 
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The  District  5  Survey  Crew  responsible  for  the  field 
work  required  in  the  preparation  of  plans  included: 
Rod  Ennis  -  Party  Chief,  Steve  Paxton  -  Instrument  Man, 
Tim  Paxton  -  Head  Chainman  and  Mike  Schwartz,  Rear  Chain- 
man. 


Q.    What  did  you  think  of  the  equipment? 

A.    That  could  be  changed  a  bit ...  Quality  was  O.K... The 

chain  we  have  now  isn't  graduated  down  far  enough... It 
should  go  to  the  mm... The  rod  when  extended  goes  from 
3.5,  3.6,  to  2.0  on  the  overlap  (show  rod)  that's 
confusing . . . 

Q.    That  looks  like  a  standard  13'  Philadelphia  rod  with  a 
metric  face  on  it. 

A.    I  think  that's  what  they  did. .. (shows  chain)  you  can 
see  what  we're  talking  about  on  the  chain,  it's  only 
graduated  in  dm's  all  the  way  through,  but  that's  all. 
The  first  tape  was  thin  and  on  a  reel,  it  wasn't  worth 
anything ...  The  cloth  tape  (show  cloth  tape)  reads  down 
to  2mm... The  first  metal  tape  also  measured  that 
accurate,  it  was  easier  to  measure  with... but  it  was 
awkward  dragging  that  case  around  all  the  time... With 
the  second  chain  you  had  to  estimate  everything  below 
1  dm  which  is  :5£4".  .  . 

Q.    District  10  said  they  made  a  pencil  mark  and  then 
measured  that  part  with  a  pocket  tape. 

A.    You  could  do  that... but  what  we  need  is  an  extra  dm  on 
there  making  it  an  add  chain  with  that  extra  dm  gradu- 
ated... I  don't  think  that  would  be  too  difficult  to 
do .  .  . 

Q.    Bill  said  you  (Rod)  had  a  little  trouble  estimating 
distances  off  in  the  metric  units  when  on  topo  and 
X-sections? 

A.    Yes,  when  working  in  feet  I  can  look  out  and  tell  if 
they  dropped  50'  in  the  reading  they  gave  me... with 
the  metric  I  couldn't  do  this  at  first,  but  I  got  used 
to  it . .  . 
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Q.    How  long  did  it  take  you  to  get  used  to  working  with 

the  metric  equipment? 
A.    About  a  week. . . 

Q.    When  you  left  this  job  and  then  had  to  come  back  to  it, 

was  there  any  readjustment  problem? 
A.    A  little... a  day... 1/2  day...l  hour... 

Q.    Do  you  think  you  made  any  more  errors? 
A.    No,  but  we  were  checking  ourselves  very  close,  other- 
wise we  may  have... 

Q.    Did  this  slow  you  down  any? 

A.    At  first  but  after  awhile  we  just  went  right  along... 

Q.    (Pointing  out  the  rod)  I  noticed  that  you  put  the  whole 
metre  number  in  red  under  the  black  dots.   Did  you  do 
this  because  it  shows  up  better  than  the  dots? 

A.    When  you're  real  close  to  the  instrument,  you  may  even 
miss  the  dots... at  a  long  distance,  the  dots  are  hard 
to  see  too... The  dots  help  you  but  you  still  have  to 
add  the  number... 

Q.    Did  you  do  any  curve  calculations? 

A.    Yes,  because  the  tables  we  had  were  based  on  the  100' 
degree  of  curve ...  the  size  of  the  numbers  kind  of  fool 
you  at  first,  like  a  15°  curve  metric  is  actually  only 
a  5°  curve  in  the  other ...  They ' re  not  as  sharp  as  you 
think... but  you  get  used  to  it... 

Q.    What  accuracy  did  you  work  to  on  line? 
A.    To  the  mm. 

Q.    How  about  elevations? 

A.    On  X-sections  to  the  cm... for  ground  shots  we  started 
to  use  dm's  but  went  to  cm  later... on  benches  to  the 

mm.  .  . 

Q.    Did  you  use  a  target? 

A.    We  did  at  first... but  we  got  away  from  it... we  were 

checking  within  3  or  4  mm...mm,s  are  kind  of  fine  but 
you  need  them  for  benches ...  for  elevations  on  ground 
shots  though  a  dm  would  be  good  enough... 
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Q.    What  did  you  use  the  cloth  tape  for? 

A.    X-sections  §   benches... We  put  the  line  in  with  the 

chain  the  first  one,  we've  only  had  this  for  a  short 

time . . . 

Q.    It's  funny  the  cloth  tape  is  to  the  nearest  2  mm  when 
you  really  don't  need  that  accuracy  for  topo  and 
X-sections  but  the  good  chain  isn't... 

A.    That's  what  we  said... It  just  doesn't  make  sense... As  I 
said,  we  need  an  add  chain  with  an  added  dm  marked  off 
f iner. .. Still ,  a  mm  less  than  the  head  of  a  tack... 

Q.    What  do  you  think  would  be  an  adequate  alternative  if 

the  mm  is  too  fine  and  the  cm  too  rough? 
A.    I  think  we  could  use  the  mm  if  the  last  dm  was  marked 

to  the  mm. . . 

Q.    How  about  your  accuracy  comparison  on  closure? 
A.    About  the  same.... 

Q.    Did  you  get  any  training  to  use  the  equipment? 

A.    "Here  she  is,  go  to  it"... Bill  went  out  with  us  the 
first  day  and  gave  us  a  little  bit  of  an  idea... but 
there  wasn't  that  much  to  it... the  only  trouble  I  had 
was  to  get  adjusted  to  how  far,  say  .30m  was... 

Q.    If  you  wanted  to  estimate  a  distance  you  could  use  a 

pace  as  an  "m"  instead  of  a  yard... 
A.    That's  what  I  started  doing,  thinking  in  yards... 

Q.    What  did  you  think  of  the  "+"  stationing  opposed  to 

District  10's  method? 
A.    It's  easier  for  notes... but  you  have  to  watch  when 

staking  out  +'s  what  the  last  "+"  was  because  your  tape 

is  only  part  of  a  station... 
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Mr.  McNeely  is  a  Roadway  Design  Engineer  for  District  5 
who  did  the  geometric  design,  prepared  the  plans,  and  aided 
in  the  development  of  the  metric  criteria. 

Q.    Did  you  have  any  trouble  getting  equipment? 

A.    As  far  as  I  know  we  didn't  have  trouble  getting  scales, 
linens,  or  X-section  paper... We  never  got  print  paper 
we  had  to  use  roll  stock  and  cut  it  to  size... 

Q.    Where  was  it  decided  what  to  use  for  the  typical  sec- 
tion? 
A.    We  decided  here  in  District  Design... 

Q.    Did  you  change  any  of  your  design  aids,  charts  or  hori- 
zontal curve  tables? 
A.    No... 

Q.    Did  you  work  everything  in  metric? 

A.    Yes,  there  wasn't  any  problem  using  these  forms... 

Q.    How  did  you  check  site  distance? 

A.    We  had  to  convert  back  to  use  these  charts... 

Q.    How  come  you  used  5m  increments  for  giving  vertical 

curve  elevations  instead  of  10m  which  is  close  to  the 
normal  25'? 

A.    I  always  thought  25'  was  too  far  apart  in  the  first 
place ...  since  the  tangent  sections  were  so  short  I 
just  continued  it  for  the  whole  job... Had  they  (tan- 
gent sections)  been  longer,  I  would  have  used  a  greater 
interval  for  them. . . 

Q.    You  didn't  have  metric  horizontal  curve  templates. 

How  did  you  draw  these  in? 
A.    Just  used  the  best  fitting  curve  we  had. . . 

Q.    On  the  typical  section  some  things  were  nominal  metric 
like  pavement  §  berm  width  while  others  like  pavement 
X-slope  were  direct  conversions.   Was  there  any  reason 
for  this? 
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A.    Not  really,  it's  just  the  way  we  did  it... The  slopes 

could  have  been  rounded,  we  never  thought  of  it  though. 
We  just  took  it  off  our  normal  typical... 

Q.    Now  you  used  the  normal  ratios  on  side  slopes,  had  you 

given  any  thought  to  using%  instead? 
A.    No,  it  seems  to  me  to  be  easier  to  visualize  in  ratio 

form. . . 

Q.    Did  you  have  any  trouble  working  with  field  notes? 
A.    I  found  it  easy... They  came  all  in  metres.   There  was 
no  problem. . . 

Q.    As  long  as  you  had  the  metric  scale  there  was  no  prob- 
lem there? 
A.    In  fact,  it  was  easier  because  the  scales  were  larger.. 
-  We  used  200m  per  sheet  on  the  plan  and  profile  sheets.. 

Q.    On  the  standard  drawings  what  criteria  did  you  use  for 

determining  what  was  directly  converted  and  what  would 

be  rounded? 
A.    Anything  factory  made  we  felt  we  had  to  call  for 

exactly,  while  anything  formed,  we  would  just  call 

even . . . 

Q.    How  did  you  do  them? 

A.    Bill  Gray  sent  us  copies  on  A-l  format... We  eradicated 

what  we  didn't  want,  put  a  new  coating  on  the  linen  and 

inked  in  what  we  wanted... 

Q.    How  long  did  it  take  you  to  do  that? 
A.    For  all  the  drawings  about  a  week... 

Q.    Did  you  know  why  the  100m  Dcm  was  chosen? 
A.    No. 

Q.    Did  you  have  any  trouble  working  with  it? 
A.    No,  only  that  we  didn't  have  the  templates .. .You  had  to 
convert  them  to  find  the  best  fitting  English  template. 

Q.    Did  you  get  any  help  from  the  Area  Engineer? 

A.    No,  I  never  saw  him  until  the  Field  and  Office  Check 

(F.$  O.C)  meeting... We  really  didn't  have  a  lot  of 

problems . . . 
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Q.    Did  you  get  any  training  before  starting  the  job? 

A.  No,  we  just  got  together  and  decided  what  we  would  use 
for  scales  and  how  to  change  standards ...  I  thought  the 
scales  we  selected  were  very  good  to  work  with.... 

Q.    Time-wise  did  it  take  you  any  longer? 
A.    No,  it  was  just  as  easy  as  the  others... 

Q.    Were  calculations  any  easier? 

A.    Yes... there  was  less  chance  for  error  especially  in 

earthwork  §  seeding .. .X-sections  were  @  20m  so  all  you 
had  to  do  was  add  the  two  ends  and  multiply  by  10... 

Q.    How  was  the  decision  made  on  the  type  of  stationing 

used? 
A.    Dick  Sachs  made  the  final  decision  but  we  talked  it  over 

The  way  we  chose  fit  on  many  pages  and  made  it  big 

enough  to  see  well... the  20m  stations  fit  well  with  the 

metric  sheets . . . 


What  about  the  "+"  vs  the  ","  District  10  used? 
We  thought  it  would  be  rough  to  put  all  the  little 
zeros  in  there  on  the  plan  and  it's  hard  to  type... 

Did  you  have  the  specs  that  Central  Office  converted  at 
the  beginning  of  the  job  or  later? 

We  had  the  original  ones  which  were  later  revised... 
The  final  ones  didn't  come  until  after  the  F.  §   O.C. 

How  come  you  left  the  curve  angles  in  decimals  of 
degrees? 

Bill  Nichols  thought  it  would  be  easier  for  the  sur- 
veyors to  calculate  the  curves  that  way. . .We  talked  it 
over  and  decided  to  leave  them  that  way... 


Q.    Did  you  notice  any  more  errors  than  usual? 
A.    No. 

Q.    How  did  you  feel  about  working  in  the  metric  system? 
A.    It  wasn't  any  problem,  just  getting  used  to  the  units.. 

Once  you  worked  with  it  and  got  used  to  the  units  I 

think  it  would  be  easier... 
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Mr.  Grigsby  is  a  Draftsman  for  District  5.   He  drew 
the  construction  plans  and  computed  the  Estimated  Quantities 


Did  you  have  adequate  scales  to  work  with? 

Yes... but  Ed  Arledge  (R/W  Designer)  said  he  didn't  have 

one... some  we  got  from  other  sources... 

Since  you  had  no  metric  curve  templates,  how  did  you 
draw  these? 

Plotted  them  as  best  we  could  and  connected  them  with 
a  ships  curve  or  RR  curve  that  we  had  that  best  fit... 

The  scale  for  plan  §  profile  was  a  little  larger  than 
normal  did  you  like  this? 

Yes.   It  gave  you  more  room  and  you  could  see  it  better 
than  on  the  usual  50  scale... 

Did  you  have  any  trouble  with  the  X-section  paper 
because  it  had  a  different  grid  than  the  1"  squares 
you're  used  to? 

Not  a  bit... the  only  problem  was  conversion  of  rates 
and  things  like  that... 

Did  you  have  any  trouble  plotting  field  notes  which 

were  all  in  metric? 

No.   As  long  as  I  had  the  metric  scale... 

Were  plan  quantities  easier  to  calculate? 

Yes... It  seemed  like  most  was  just  multiply  or  divide 

by  powers  of  10 . . . 

You  normally  work  with  slopes  like  3/16"  per  ft.,  did 
having  this  written  as  0.0156  m/m  confuse  you  any? 
At  first,  yes,  until  I  found  it  was  the  same  slope 
with  just  a  different  way  of  writing  it... 

How  was  calculation  of  the  earthwork? 

It  wasn't  any  problem. .. just  multiply  by  10  with  the 

20m  stations  we  used... 
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Were  there  any  plan  scales  chosen  that  you  thought 
could  have  been  different? 

We  tried  to  pick  at  first  -what  was  nearly  like  what  we 
used  before  and  yet  would  fit  the  metric  well... 


How  about  the  time  involved  for  the  work? 
I  think  it  was  quicker  especially  calculations  of  earth- 
work and  seeding. .. just  add  and  move  the  decimal... 

As  far  as  drafting  went? 

Once  you  got  used  to  the  scales  about  the  same  as 

usual . 

How  long  did  it  take  to  get  used  to  it? 

Quite  awhile  before  you  really  felt  conf ident . . . I  had 

to  check  myself  a  lot  at  first... 

Was  there  any  difficulty  in  trying  to  pick  a  scale  to 
fit  a  certain  detail  within  a  certain  space... 
Yes,  because  we're  not  used  to  thinking  in  terms  of 
these  scales .. .what  I  usually  did  was  twirl  the  scale 
until  I  found  the  right  fit... 


Q.    The  detailer  in  the  Bridge  Bureau  thought  we  ought  to 
make  a  table  comparing  metric  scales  and  English 
scales  to  make  this  part  easier  like  1:100  2Z   1"=20T  , 
etc.   How  would  you  feel  about  that? 

A.    I  always  thought  that  comparing  the  two  systems  is  the 
most  confusing  part... I  think  you  should  just  give 
some  information  about  the  metric  system  and  let  the 
person  learn  to  use  it  alone  not  comparing  all  the 
time  to  the  English  system. . . 

Q.    Did  you  ever  get  pulled  off  this  job  and  have  to  go 

back? 
A.    No... We  did  have  some  lag  between  the  first  job  (GUE) 

and  this  one  though... 

Q.    Did  you  have  any  trouble  readjusting? 
A.    No,  it  was  only  a  short  time... It  was  no  problem  as 
long  as  you  kept  the  metric  fresh  in  your  mind... 
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B,3,6   Interview  with  Jim  Ball 


Mr.  Ball  is  a  Plan  Checker  for  District  5.   He  made 
a  complete  and  independent  check  of  the  construction  plans, 
quantities,  revised  standards  and  notes. 


Q.    Did  you  find  more  errors  than  normal? 

A.    In  quantity  they  weren't  materially  different .. .but 
most  of  the  errors  were  in  location  of  the  decimal 
point... the  numbers  are  simple  and  it's  too  easy  to 
lose  track  of  the  decimal  location. . . 

Q.    Having  all  dimensions  in  one  unit  or  decimals  of  one 
unit,  did  that  make  quantity  calculation  easier? 

A.    I  didn't  find  that  particularly  dif ferent . . . The  biggest 
trouble  was  converting  units  back  to  check  things... 
All  the  rounding  introduced  errors  when  you  tried  to 
convert  back  to  check  with  policy  and  standards... 

Q.  Others  have  said  that  in  reviewing  and  checking  you 
have  to  think  a  little  more,  you  can't  just  look  at 
something  and  tell  if  it's  right  by  experience. 

A.    With  these  units,  you  can't  trust  your  judgement .. .You 
can't  really  tell  right  away  without  converting  back... 

Q.  In  reviewing  the  plan,  did  you  notice  anything  that 
should  have  been  done  differently  in  your  opinion? 

A.    At  first  their  nomenclature  wasn't  standardized,  but 

they  resolved  that . . . I  feel  it  should  be  standardized.. 

Q.    What  do  you  think  of  the  larger  scale  they  used  on  this? 
That's  not  really  any  trouble .. .but  the  standard  size 
paper  didn't  work  for  prints,  it's  too  small  up  and 
down  for  the  metric  size... 

Q.    Do  you  think  putting  vertical  curve  elevations  every 
5m  was  too  fine  compared  to  the  25'  we  normally  use? 

A.    I  don't  think  so  on  a  sharp  curve  you  should  have 

closer  intervals ...  It  could  be  more  though,  for  shall- 
ower curves . .  . 
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Q.    Did  the  fact  that  crown  slopes  were  directly  converted 
cause  you  any  problems? 

A.    It  would  have  been  better  had  they  had  a  separate 

system  (policy)  on  its  own  divorced  from  that  we  use 
with  the  English  units... I  taught  Physics  in  college 
for  30  years  back  and  we  used  the  metric  system. . .but 
that's  no  problem  because  it  was  separate  from  the 
other... When  you  try  to  relate  the  systems  is  when  you 
get  in  trouble. . .You  just  have  to  think  in  the  one 
system  and  you're  O.K. 

Q.    What  is  your  opinion  of  the  metric  system? 

A.    Personally,  I'm  opposed  to  it... (before  the  interview 
he  indicated  he  thought  it  was  a  rip-off  of  the 
American  people  by  money  making  concerns) ...  The  sim- 
plicity of  their  system  leads  to  errors ...  In  our  system 
we  can  look  at  it  and  see  the  errors,  but  with  these 
new  units,  you  can't  rely  on  experience  to  see  errors.. 

B,3,7   Interview  with  John  Hiner 

Mr.  Hiner  is  a  Roadway  Design  Area  Engineer  located 
at  the  Central  Office.   He  was  the  coordinator  between 
District  5  and  t?ie  Central  Office  of  all  phases  of  the 
design  thru  the  final  construction  plans. 

Q.    John,  we'd  just  like  to  ask  you  some  general  questions 
on  this  metric  project  and  get  your  feelings  on  it. 
Were  you  involved  in  any  way  in  the  selection  of  the 
design  standards  when  they  started  out  such  as  pave- 
ment width  and  so  forth  when  they  were  picking  their 
metric  equivalents  to  use? 

A.    No. 

Q.    If  you  weren't  involved  in  that  then,  when  you  got  into 
the  review,  the  first  one  would  have  been  line  grading, 
typical,  did  you  have  any  suggestions  or  changes  there 
that  you  mentioned  at  that  time? 

A.    No,  as  I  recall,  it  was  just  comparing  what  they  had 

sent  in  with  our  current  standards  based  on  the  amount 
of  design  traffic  that  was  anticipated. 
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Q.    They  just  picked  as  close  as  they  could,  I  believe,  to 
a  12'  or  a  24'  pavement  rather  than  rounding  it  to 
something  good. 

A.    I  don't  recall  what  the  pavement  width  was,  but  in  our 
system,  if  it  were  20',  the  metric  dimensions  were  as 
close  to  that  as  possible.   Same  way  on  shoulders  and 
ditch  widths  and  everything. 

Q.    When  you  were  reviewing  the  various  submissions,  did 

you,  yourself,  have  any  difficulty  in  grasping  a  metric 
concept? 

A.    Well,  of  course,  the  plan  sheets  they  used  were  differ- 
ent than  what  we're  used  to  looking  at.   I  had  to  make 
one  of  my  own  on  paper. 

Q.    That  sounds  familiar. 

A.    Once  you  got  some  experience  in  it,  it  wouldn't  be  a 

problem,  really.  If  the  format  or  the  plan  sheets  were 
all  the  same.  I  don't  know  where  they  got  those  things 
they  used. 

Q.   What  do  you  mean,  they  were  different?   The  stationing 
I  know  was  different,  the  way  they  were  using  100m 
stations . 

A.    Right,  but  the  profile,  it  just  looked  wierd.   I  can't 
describe  it,  but... 

Q.    The  ratio  of  the  profile  scale  to  the  line  was  different 

than  what  they  normally  use? 
A.    I  don't  recall. 

Q.    Do  you  think  that  using  metrics  in  a  highway  project 
makes  the  plan  preparation  easier  or  more  difficult? 

A.    Oh,  I  would  say,  once  you  were  used  to  it,  it  would  be 
neat.   It  would  be  just  the  same. 

Q.    That's  what  I  was  wondering,  if  you  thought  it  was  more 
difficult,  if  you  really  attribute  that  to  unfamiliari- 
Vy  H  ith  the  metric  system  and  not  the  metric  system 
itself. 
A.    It  would  just  be  not  being  familiar  with  it. 
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Q.    I  don't  know  if  you  got  into  checking  any  calculations 
or  anything,  but  I  wondered  if  you  did  if  you  thought 
it  would  be  easier  since  you  didn't  have  fractions  to 
deal  with,  you  don't  have  ft.  and  in.   It's  just  a 
matter  of  moving  the  decimal  point.   Are  calculations 
even  easier  using  the  metric  system? 

A.    Well,  I  didn't  check  any  of  them,  but  I  imagine  they 
would  be.   Somebody  in  Plan  Review  would  be  able  to 
answer  that.   They  reviewed  the  plan  down  there. 

Q.    The  only  thing  brought  up,  that  was  interesting  to  me, 
was  the  scales  on  the  vertical  and  horizontal.   I  don't 
know  if  you  worked  with  that. 

A.    Well,  it  was  the  profile  part  of  the  sheet.   It  was 
just  different  to  what  we're  used  to  looking  at.   I 
didn't  know  if  it  didn't  have  enough  vertical  grid  or 
it  was  the  gridding  on  it.   They're  farther  apart 
instead  of  being  little  squares  like  everything  else. 

Q.    Was  there  difficulty  in  realizing,  could  you  see  any 

difficulty  in  realizing  that  it  was  a  metric  plan.   If 
you  just  picked  it  up  and  looked  at  it?   We  had  sev- 
eral that  said  that  we  should  use  comma  stationing, 
District  10  used  because  that  would  help  differentiate 
the  plans  and  I  was  wondering  if  you'd  think  anybody 
could  be  confused  that  the  plan  that  District  5  pre- 
pared wasn't  a  metric  plan  the  way  they  had  it  laid 
out . 

A.    If  you  just  gave  it  to  somebody  that  didn't  know  that 
the  metric  system  had  been  used,  I'd  say,  Yes.   He 
wouldn't  know  right  off  it  was  metric.   I  don't  recall 
if  there  was  anything  on  the  title  sheet  that  said  it 
was  metric  or  not. 

Q.    It  was  stamped  on  one  of  them. 

A.    Without  any  identification  I  think  someone  would  be 
into  it  a  little  before  he  would  realize  that. 

Q.    District  5  still  used  the  ratio  on  the  slopes,  didn't 

they? 
A.    Yes,  they  did.   Dist.  10  used  %. 

Q.    How  do  you  feel  about  that,  John?   If  they  continued  on 
and  went  and  used  %   on  the  cross-slope  instead  of  using 
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the  ratio  that  they  did? 
A.    You  mean  2:1. 

Q.    Yeah,  like  in  Dist.  10  they  put  501.   They  went  whole 
hog  on  getting  away  from  everything  that's  common  to 
planning . 

A.    I  can't  really  say.   It's  a  matter  of  equating  it. 

Q.    Do  you  have  any  comments  on  their  plans  regarding  the 

metric  or  the  way  they  did  anything  that  we  didn't 

catch? 
A.    No.   All  of  the  comments  would  be  from  just  looking  at 

it.   I  would  have  had  the  comments  if  it  were  metric  or 

otherwise . 

Q.    In  general  then,  we  just  handled  this  like  any  other 
plan  then,  and  you  check  it  for  what  you  check  it  for 
and  let  them  handle  it. 

A.    I  only  saw  it  twice,  at  the  Line,  Grade,  Typical  § 
the  F.  §  O.C.   I  guess  the  drainage  section  did  the 
drainage  review.   There  wasn't  any  slope  meetings  § 
right-of-way  held  a  right-of-way  review.   I  don't 
know  what  problems  they  may  have  had  there.   I  don't 
think  they  had  too  many.   They  only  have  3  pages  of 
comments  here.   There  couldn't  have  been  anything  too 
serious.   Marshall  was  apparently  able  to  cope  with  it 
because  he  gave  them  pavement  build-up  in  metric. 

Q.    If  you  had  your  choice  of  switching  over  to  metric  or 
staying  like  we  are  what  would  your  opinion  be? 

A.    I  think  it's  going  to  be  a  matter  of  education  and  it 
would  be  really  easy  if  we  just  would,  I  don't  know 
what  Dist.  10 's  plan  looked  like,  what  that  scale  was 
but  if  it  was  different  from  the  one  five  did,  we  need 
a  uniform  system.   Get  some  scales  for  people.   I  don't 
think  there  would  be  any  problems. 

Q.    They  used  the  same  scales  but  a  different  method  of 
stationing . 

A.    They  did  a  few  things  different.   The  actual  prepara- 
tion and  what  they  did  and  how  they  did  it  was  the 
same,  but  things  that  mainly  were  different  in  the  two 
plans  were  things  that  really  didn't  have  anything  to 
do  with  metric.   The  other  thing  that  got  most  of  the 
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comments  was  slopes,  cross-slopes,  side-slopes  on  the 
thing.   The  big  difference  on  it  was  on  the  standard 
drawings.   Dist.  5  standards,  they  used  the  "soft" 
conversion  on  pre-fabricated  items.   Where  Dist.  10 
made  a  "hard"  conversion,  they  used  a  more  nominal 
metric  distance  for  standard  American  distances. 

Q.    That's  going  to  be  a  big  job  with  new  standards  § 

charts  §  tables  §  ever/thing.   I  think  once  it's  all 
available  it  would  be  just  as  easy  if  not  easier. 

A.    The  basic  thing  is  when  you're  talking  about  standard 
drawings  §  anything  like  that  the  actual  work  of  doing 
the  charts,  the  formulas,  or  anything  is  not  difficult. 

B,3,8   Interview  with  Bob  Haley 

Mr.  Haley  is  a  Geometries  Review  Engineer  with  the 
Roadway  Design  Bureau  of  the  Central  Office.   He  reviewed 
the  plans  for  conformance  to  the  geometric  design  criteria 
and  policies. 

Q.    On  the  typical  section  did  you  prefer  the  use  of  ratios 

to  the  %   used  by  Dist.  10? 
A.    Yes,  definitely  (reason  given  in  previous  interview  for 

HOC-93) . . . 

Q.    How  did  you  feel  about  the  direct  conversion  of  pavement 

slopes  like  3/16"  per  ft.  to  0.0156? 
A.    It  really  doesn't  matter  to  me  whether  it's  oddball  or 

not... They  could  change  them  though.   They're  not 

sacred. 


How  about  nominal  widths? 

It  doesn't  matter ...  these  we  use  now  are  nominal  in 

our  system. .. They  could  have  been  another  number... 

How  do  you  feel  about  giving  vertical  curve  elevations 
every  5m? 

I  don't  think  it  needs  to  be  that  fine  with  all  the 
inovations  in  highway  construction. . . 

Curve  angles  were  left  in  decimals  of  degrees.   How  do 
you  feel  about  that? 
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A.    No  problem  as  far  as  I'm  concerned. .. I  don't  know  about 
the  surveyors,  but  many  now  use  pocket  calculators  any- 
way...The  problem  is  in  getting  deflection  points  for 
curves  we  must  pick  the  right  curves  to  use... The  ones 
we  use  now  are  divisible  by  4  like  0°28'  etc... so  we 
can  set  out  elevation  and  alignment  on  the  same  stake 
for  convenience... 

Q.    Did  you  like  the  method  of  stationing  better  than  Dist. 
ten's? 

A.    Yes,  but  I  still  object  to  the  100m  length  of  station... 
In  laying  out  +'s  with  100'  stations  one  chain  went 
between  stations  and  there  was  no  confusion. . .But  100m 
chain  would  be  too  awkward  to  use... with  a  shorter 
chain  you'd  have  to  remember  where  you  were... with  a 
20m  chain  you  should  have  20m  stations  and  20m  curve 
lengths .. .Everything  we  use  will  have  to  fit  the 
station  length  for  convenience  in  the  field. 

Q.    Do  you  have  any  comments  or  suggestions  not  previously 
discussed? 

A.    I  liked  Dist.  5's  plan  format  better... I  could  find 

where  I  was  much  more  easily... The  biggest  problem  is 
that  there  is  no  unit  in  the  metric  system  that  fits 
present  accuracy ...  the  mm  is  too  fine  to  work  with, 
but  the  cm  doesn't  reach  the  accuracy  we  can  attain 
in  surveying  §  construction. . .You  don't  want  to  go  back 
in  accuracy. . . 

B,3,9   Interview  with  Dick  Lescody 

Mr.  Lescody  is  an  Hydraulics  Technician  for  District  5. 
He  designed  the  drainage  for  the  project,  and  provided  tne 
necessary  information  for  the  drainage  details. 

Q.    Would  you  discuss  how  you  did  the  job? 

A.    The  only  thing  we  did  metric  on  the  drainage  design 

was  calculation  of  design  flood  for  the  large  culvert.. 
I  got  a  metric  drainage  area  map  from  aerial  engineer- 
ing for  the  large  culvert  and  ran  through  metric  Bui. 
43... Also  because  the  contours  were  in  metric  allowable 
head  was  found  in  metric... The  rest  was  done  in  English 
units  and  the  results... We  wanted  to  do  it  metric  but 
we  had  such  a  short  time  to  get  it  done... 
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Q.    Had  you  given  any  thought  to  what  would  have  been  the 
best  way  to  proceed  had  you  done  it  all  metric? 

A.    I  wish  I  had  got  all  the  drainage  area  contour  coverage 
in  metric  from  Aerial... 

Q.    When  you  converted  pipe  sizes  §  ditch  sizes  did  you 
use  a  direct  conversion  or  round  it  off? 

A.    ASTM  already  gives  the  converted  pipe  sizes  in  metric 
and  I  just  used  theirs .. .with  gutter  §  sod  widths  I 
first  converted  directly  but  later  we  decided  to  round 
them  off  some... That  was  the  biggest  problem  how  to 
convert  and  round  off  everything  like  this  and  standard 
drawings ...  I  had  to  go  back  and  recalculate  estimated 
quantities  on  some  things  when  we  rounded  off... 

Q.    Were  these  calculations  easier  in  metric  units? 

A.    Yes.   For  instance  in  drainage  calculations,  areas  in 

m^  converts  to  hectares  or  km^  just  by  moving  a  decimal 

point . .  . 

Q.    If  Central  Office  had  provided  you  with  all  the  nec- 
essary design  aids  would  you  prefer  to  work  it  all 
metric? 

A.    Well,  having  those  aids  would  be  a  big  help... 

Q.    How  much  longer  did  the  job  take  l-wise  than  if  it  had 

been  done  regularly? 
A.    J5S25I  because  of  all  the  converting  back  and  forth... 

Q.    How  did  you  work  with  allowable  head? 

A.    All  elevations  were  in  metric  so  the  allowable  head 

was  determined  in  metric... I  converted  this  back  to 

use  the  computer  program  for  culvert  design. . . 

Q.    How  were  the  scales  that  you  worked  with  compared  to 

normal? 
A.    The  plan  $  profile  scale  could  have  been  larger... The 

scale  for  culvert  design  worked  out  really  well... 

Q.    Was  there  anything  about  the  metric  design  that  you 

really  liked? 
A.    I  can't  say  really... If  we'd  have  had  all  the  tools  to 

work  with  it  probably  would  have  been  easy... 
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Is  there  anything  Central  Office  could  do  to  make 
another  metric  job  easier? 

Well,  they  did  send  us  some  metric  charts  but  I  never 
got  to  use  them. . . 

We  could  assume  then  that  at  least  for  hydraulics  it 
would  help  if  you  had  metric  design  aids  in  advance? 
Yes!   Definitely!.  The  job  would  be  much  easier  and 
much  less  time  consuming... 

Did  you  get  any  organized  training? 
No. 

Was  the  approach  any  different  going  into  this  job 
than  a  normal  one? 

There  was  no  dif f erence . . . they  said  this  was  to  be  a 
metric  job  now  do  it... 

Did  you  have  the  revised  specs  at  the  beginning  of  the 

job? 

No.  .  . 

Would  it  have  helped  to  have  them  earlier? 
It  really  wouldn't  make  any  difference... 

If  we  did  another  job  do  you  think  it  would  be  a  good 
idea  to  ask  them  to  design  it  all  metric  and  allow 
sufficient  time  and  give  necessary  aid? 
Yes .. .because  if  you  ask  if  I  learned  anything  I'd  say 
no... We  didn't  do  any  basics,1  just  do  and  convert  over 
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Mr.  Henderson  is  an  Hydraulics  Review  Engineer  with  the 
Roadway  Design  Bureau  of  the  Central  Office.   He  reviewed 
the  plans  for  conformance  to  the  hydraulics  design  criteria 
and  policies . 


Q. 

A, 

Q< 

A, 


Did  District  5  do  anything  different  on  this  job  than 

Dist.  10  did  on  HOC-93? 

Dist.  5  went  through  a  few  more  calculations  in  metric. 

Did  they  get  some  of  the  charts  that  will  be  in  the 
manual  that  have  dual  dimensions? 

They  asked  for  them  after  they  began... but  I  don't 
think  they  used  them... they  wouldn't  really  help  them 
much... they  just  give  the  exact  conversion  of  the 
English  units... also  they're  basically  set  up  for 
storm  sewers  finding  normal  §  critical  depth. 

I  believe  the  manual  has  ditch  or  channel  flows,  did 
they  use  these? 

These  are  still  English  charts  a  1'  depth  is  312mm  but 
for  metric  you  would  want  a  depth  like  300  mm  etc., 
these  wouldn't  help  much. 

Are  the  necessary  culvert  charts  or  nomographs  in  the 
manual  dual  dimensioned? 

I  don't  think  they  are... there  would  be  no  trouble  to 
dual  dimension  culvert  design  aids  for  metric  design... 
anybody  could  do  it... 

With  time  the  designer  could  do  it? 
Yes  it  would  be  no  problem. 

If  we  gave  them  enough  time  to  do  it  do  you  think  the 
districts  could  design  the  drainage  in  metric  without 
too  much  assistance  from  Central  Office? 
They  could,  but  they  would  require  some  aid... 

Do  you  feel  the  work  would  be  just  as  easy  if  they  had 

all  the  charts  to  work  with? 

I  think  so.   We  do  need  some  more  charts  done  in  metric 

You  feel  that  the  Districts  could  convert  the  charts 
they  needed? 
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A.    The  ones  I'm  thinking  of  they  could  easily... I  just 

changed  a  couple  of  nomographs ...  They  were  simple  and 
didn't  take  long.. maybe  1/2  hr. 

Q.    Did  the  districts  ask  for  the  charts,  etc.  they  needed? 
A.    Dist.  5  did  but  we  didn't  have  them  when  they  needed 
them... They  did  any  metric  calculations  by  hand... 

Q.    The  drainage  designer  said  he  had  a  metric  drainage 

area  map  prepared  for  the  large  culvert  but  wished  he 
had  it  done  for  the  entire  job?   Do  you  think  metric 
mapping  would  be  a  good  idea  for  future  metric  jobs? 

A.    It  would  be,  yes,  for  keeping  everything  the  same... It 
wouldn't  really  make  a  lot  of  difference  only  getting 
rid  of  one  conversion  needed  to  use  English  unit  U.S. 
G.S.  maps  with  metric  Bui.  43... 

Q.    Did  it  appear  to  you  they  had  any  more  difficulty  on 

the  drainage? 
A.    I  don't  think  so... There  wasn't  that  much  drainage... 

Q.    Were  there  more  errors? 
A.    No,  maybe  less... 

Q.    Do  you  think  they  were  more  careful  because  this  was 

something  different? 
A.    That's  probably  the  reason  (for  less  errors)... 

Q.    In  your  comments  on  the  drainage  review  was  there  any- 
thing related  to  metric? 

A.    Dimensions  on  some  of  the  hydraulic  standards  were 

inconsistantly  rounded. .. this  was  confusing. .. I  didn't 
try  to  change  this  though... 

Q.    Did  you  like  their  method  of  stationing  better  than 

Dist.  10's? 
A.    Yes... It's  more  like  what  we're  used  to  seeing... 

Q.    Was  this  job  easier  for  you? 

A.    Yes . . . I  knew  a  little  more  about  it... 
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Did  you  use  any  metric  charts? 

No... just  converted  and  used  the  computer  program. 

How  are  the  ASTM  pipe  sizes  in  metric  rounded? 
I  believe  to  the  nearest  cm. . . 

Have  any  of  your  opinions  changed  because  of  the  second 

job? 

No.  .  . 


B,3,ll   Interview  with  Pol  Longalong 

Mr.  Longalong  is  a  Plan  Review  Engineer  for  District  5. 
He  reviewed  the  final  plans  for  completeness. 


Q.    Did  you  have  any  comments  on  the  plans? 

A.    In  callout  in  standards  and  plans,  there  are  some  con- 
versions that  have  to  be  exact  because  we  still  will 
get  the  standard  sizes  while  others  can  be  rounded... 
Unless  you  get  special  manufacturing  some  items  have 
to  be  converted  exactly ...  things  built  in  the  field  can 
be  rounded  there's  no  problem  there... I  made  this 
comment  on  the  F.  §  O.C.  review... 

Q.    Do  you  think  we  should  start  thinking  about  what  stan- 
dard metric  sizes  we  might  be  using  in  the  future? 
In  other  words  do  you  feel  we  should  be  ready  to  tell 
manufacturers  what  we  want  rather  than  waiting  for  them 
to  see  what  they  do? 

A.    I  think  so  .  .  . 


Did  you  have  any  equipment? 

No . .  .  I  just  put  a  scale  on  paper  based  on  the  plan 

scale . . . 

Could  you  have  used  a  scale? 
It  would  have  been  easier... 

Have  you  worked  in  the  metric  system  before? 
Yes... I  was  employed  by  the  Bureau  of  Public  Highways 
in  my  country ...  The  work  is  quite  similar  to  what  I'm 
doing  now... really  only  policy  differs. 
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Q.    Did  you  notice  any  more  errors  than  you  would  normally 

find  on  a  comparable  job? 
A.    Since  we  are  in  transition  we  can  expect  some  minor 

errors  .  .  . 

Q.    Did  you  find  you  had  to  do  any  more  calculations  be- 
cause you  couldn't  tell  from  experience  by  looking  at 
a  figure  it  was  about  right? 

A.    I  ran  some  calculations .. .but  there  wasn't  much  differ- 
ence .  .  . 

Q.   Were  the  actual  calculations  much  easier  in  the  metric 
system? 

A.    It  didn't  make  any  difference  to  me  since  I'm  experi- 
enced in  both  systems .. .others  might  have  more  trouble 
who  weren't  experienced  in  metric... 

Q.    Did  you  have  the  completed  supplement  to  the  specs? 

(Affirmative)   Did  you  like  the  format  or  would  you 

have  preferred  a  separate  spec? 
A.    I  feel  they  should  keep  what  they  have  here  until  the 

changeover  to  a  spec  based  on  a  metric  policy. . . 

Q.    What  did  you  think  of  the  units? 

A.    I  think  this  was  realistic  more  so  than  that  originally 

proposed. .. like  liters  for  liquid  and  m^  for  volumes 

depending  on  the  materials... 

Q.    How  do  you  feel  about  the  way  they  left  angles  in  deci- 
mals of  degrees? 
A.    It's  O.K.  if  they  can  work  with  it... 

Q.    How  did  you  feel  about  the  stationing? 
A.    For  flat  terrain,  20m  for  X-sections  is  O.K.,  but  it 
wouldn't  be  for  hilly  terrain... 

Q.    What  about  the  way  they  wrote  it  as  opposed  to  Dist.  10 

method? 
A.    The  +  is  more  realistic ...  that ' s  what  we  used  in  the 

country  I  came  from. . .with  100m  intervals... 

Q.    Vertical  curve  elevations  were  given  every  5  m  as 

opposed  to  10m  on  the  HOC  job.   How  do  you  feel  about 
this? 
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Either  one  is  realistic... 

Side  slopes  on  the  typical  section  were  left  in  ratios 
like  2:1.   Do  you  prefer  this  to  changing  them  to  %1 
I  think  there's  no  problem  leaving  it  the  way  it  is... 

How  do  you  feel  about  the  way  they  converted  the  pave- 
ment slopes  directly? 
That  was  alright... 

What  about  the  rounding  of  the  width? 

That's  right  too  as  long  as  they  stay  within  present 

policy. . . 

Besides  scales  which  you  didn't  have  and  specs  which 
you  did,  is  there  anything  that  could  have  been  pro- 
vided but  wasn't? 
A  metric  policy  would  help... 

During  transition  do  you  think  a  metric  coordination 
committee  or  manager  would  be  helpful? 
In  order  to  have  a  smooth  flow  you'll  have  to  have  an 
office  to  do  this... 


B,3,12   Interview  with  Herb  Mauchly 

Mr.  Mauchly  is  a  Plan  Review  Engineer  with  the  Roadway 
Design  Bureau  of  the  Central  Office.   He  made  the  final 
review  of  the  plans  for  conformance  to  all  policies,  in 
preparation  for  a  cost  estimation. 


Q.    Comparing  the  PER  §  HOC  jobs  do  you  have  any  comments 
regarding  the  differences  between  the  two? 

A.    Dist.  5  (PER)  was  more  consistent  in  rounding  off  call- 
outs  as  far  as  I'm  concerned. .. They  didn't  round  pre- 
fabricated units  at  all  which  is  more  practical .. .but 
others  they  rounded  which  were  built  in  the  field... 
This  is  the  way  I'd  like  to  see  it  done . . . I  liked  the 
side  slopes  left  in  ratios... 2:1  is  the  same  regard- 
less of  base  unit ...  changing  it  (to  %)    is  just  con- 
fusing ...  This  has  nothing  to  do  with  the  metric  system, 
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Q.    Dist.  10  used  nominal  widths  and  slopes  on  the  typical 
section  while  Dist.  5  used  nominal  widths  but  converted 
pavement  slopes  directly.   Do  you  have  any  opinion  on 
this? 

A.    It  doesn't  matter  as  long  as  it  doesn't  go  beyond  pres- 
ent policy. . . 

Q.    Horizontal  curve  angles  were  left  in  decimals  of 
degrees.   Do  you  have  any  opinion  on  this? 

A.    I  can't  see  any  reason  to  change  it  from  degrees,  min- 
utes and  seconds  unless  you  want  to  change  your  survey- 
ing instruments . . . 

Q.    Vertical  curve  elevations  were  given  every  5m.   Do  you 

think  this  may  be  too  fine? 
A.    It  depends  on  the  sharpness  of  the  curve... It  could  be 

useful  in  some  instances  while  for  less  sharp  curves 

10m  is  O.K 

Q.    Were  there  any  more  errors  on  this  job  than  a  comparable 

regular  job? 
A.    I  couldn't  say... I  didn't  have  time  to  check  for  small 

errors . . . 

Q.    Was  this  job  any  easier  than  the  first? 

A.    Yes,  things  weren't  as  foreign  to  me . . . I  knew  where  to 
look. . .having  the  completed  supplement  helped... it  was 
easier  on  this  job  to  check  with  the  specs  knowing  they 
were  final  and  correct... 

Q.    Do  you  agree  with  the  units  chosen? 

A.    It's  hard  getting  used  to  the  extremes  of  m  to  mm... 

Q.    Were  any  of  your  opinions  changed  after  doing  the 

second  job? 
A.    No. 
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B,3,13   Interview  with  Howard  Curtis 

Mr.  Curtis  is  an  Estimator  in  the  Roadway  Design  Bureau 
of  the  Central  Office.   He  calculated  the  estimated  cost  of 
the  project. 

Q.    How  did  you  approach  this  job? 

A.    We  converted  everything  back  to  English  units,  estab- 
lished the  total  item  cost,  and  then  took  this  to  get 
the  metric  unit  price... it  took  some  time  to  convert 
back  but  that's  all... On  this  job  there  was  no  overlap 
into  another  construction  season  assuming  it  would  be 
built  in  1975  only,  so  estimating  was  easy  from  this 
respect .. .Most  of  the  items  we  just  did  normally... 
Now  on  a  small  job,  we  usually  increase  the  cost  of 
earthwork   10%  but  on  this  job,  we  increased  it  20% 
because  of  what  the  contractor  might  get  into... I 
reviewed  my  estimate  after  getting  the  list  of  bids  for 
the  HOC- 93  job  and  changed  a  few  based  on  what  those 
contractors  had  bid... Such  as  project  documentation  on 
HOC,  we  were  way  below  the  contractor ...  There  were  some 
extreme  items  but  they  were  small  in  quantity  and  the 
dollar  value  was  insignificant... 

Q.    Did  you  work  much  with  the  specs? 

A.    Not  really... by  the  time  they  (plans)  get  to  us  they 
are  checked  pretty  well  with  regard  to  that... 

Q.    Were  there  any  of  the  units  chosen  for  pay  quantities 
that  gave  you  any  problems? 

A.    The  ones  that  gave  me  the  most  trouble  were  items  that 
should  be  paid  for  in  different  ways . . . I  made  one  error 
where  there  was  a  quantity  in  m2  and  it  normally  is 
paid  in  yd.2  or  f  t .  2  .  .  .  I  got  mixed  up,  but  Jake  caught 
the  error .,. Specials  and  lump  sums  present  a  problem 
too... This  was  a  small  job  and  didn't  have  many  items.. 

Q.    Did  you  boost  your  price  a  little  because  this  was  a 

metric  job? 
A.    Yes,  because  I  was  hesitant  in  my  work  and  I  felt  the 

contractor  would  be  too... so  I  made  my  price  strong... 
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Q.   Did  you  notice  anything  about  the  plans  that  you  would 
like  to  comment  on? 

A.    The  format  was  real  good... They  were  easy  to  work  with. 
There  was  nothing  that  disturbed  me... This  was  a  small 
job  though... On  a  larger  job  where  you  have  to  work 
more  with  the  plans  there  might  be  problems,  but  I 
didn't  really  have  to  work  that  much  with  the  metric 
plans... I  have  saved  all  the  metric  information  that 
passed  my  desk  for  several  years... The  conversion  tables 
I  had  were  quite  handy. . . 

Q.    Do  you  think  that  this  information  should  be  distributed 
to  all  the  people  who  work  on  or  with  plans? 

A.    I  don't  know... There  might  be  ill  feelings  that  this 

would  be  propaganda. .. It  might  just  scare  people  also... 

Q.    If  they  asked  you  to  work  on  another  metric  job,  would 
you? 

A.    Yes,  but  I  would  fear  a  large  job  with  a  lot  of  earth- 
work which  would  require  a  mass  diagram. .. The  earthwork 
forms  (for  estimation)  are  already  difficult  in  our 
system... for  this  I  might  not  volunteer .. .Had  we  time 
to  make  a  metric  earthwork  form,  we  could  have  learned 
something  about  the  problems  involved... 

Q.    Would  it  be  much  work  to  change  that  form? 

A.    Some  of  the  others  might  be  able  to  do  it  without  much 

trouble,  but  I'd  have  some  trouble... I  think  it  would 

be  a  headache. 

Q.    Once  you  had  these  metric  forms  and  the  cost  of  material 

printout  in  metric,  would  the  job  be  any  problem  then? 
A.    I  don't  think  so,  if  the  forms  were  all  in  metric... 
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B,3,14   Interview  with  Ed  Ar ledge 

Mr.  Arledge  is  in  the  Right -of -Way  Section  for  District 
5.   He  determined  Right-of-Way  requirements  and  prepared 
deeds  and  easements. 


Q.    Did  you  have  any  trouble  with  getting  equipment? 

A.  There  weren't  enough  scales  to  go  around... you  had  to 
chase  one  down... There  were  no  metric  RR  curves... you 
had  to  use  the  best  fitting  regular  one... 

Q.    How  did  you  convert  your  deeds? 

A.  We  converted  directly  rods,  chains,  ft.,  etc.  to  m. . . 
the  only  added  work  was  converting  the  ft.  to  m. . .you 
have  to  convert  others  to  ft.  normally,  anyway... 

Q.    Did  you  get  any  instruction  before  you  began  working  on 

the  job? 
A.    No,  we  just  started  working  on  it... 

Q.    Once  the  deeds  were  converted  was   all  work  done  in 
metric? 

A.    Yes... up  until  the  easements  and  deeds... The  Perry 

County  (PER)  Auditor  wouldn't  accept  metric  alone,  so  we 
had  to  dual  dimension  those... The  ft.  were  put  in  par- 
entheses ...  They  said  they  would  accept  that... 


Was  there  any  difficulty  in  working  with  the  different 
degree  of  curvature? 

No,  we  have  a  computer  calculator  and  it  worked  in 
whatever  we  put  it  in... 

Did  any  adjustments  in  the  program  have  to  be  made? 
No... just  read  m2  in  the  ft.2  printout  column  and  con- 
vert that  to  hectares... 

Did  you  think  of  dual  dimensioning  plans? 
Yes,  but  we  decided  against  it... We  thought  the  other 
district  had  dual  dimensioning  so  we  just  left  ours  in 
metric . . . 
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Q.    Was  this  job  easier  or  more  difficult  to  do  in  the 

metric  system? 
A.    There's  no  real  difference  in  this  work... 

Q.    Did  it  take  longer? 

A.    Maybe  a  little  bit  because  of  unf amiliarity  with  units 
But   the  work  is  the  same  except  for  the  one  extra  con- 
version needed  in  the  use  of  deeds... 


Q 
A 

Q 

A 

Q 

A 


Did  you  notice  any  more  errors? 
No.  .  . 

How  far  did  you  carry  out  hectares? 
Hectares  to  3  decimals;  acres  to  2... 

We  noticed  your  angles  were  in  degrees,  minutes  and 
seconds  opposed  to  the  roadway  plans  being  in  decimals 
Our  computer  program  used  these  so  we  did  it  that  way. 


B,3,15   Interview  with  R.  P.  Davis 

Mr.  Davis  is  a  private  appraiser  who  was  contacted  by 
the  State  of  Ohio  to  appraise  the  value  of  property  which 
was  purchased  for  the  Highway  Right-Of -Way . 

Q.    How  did  you  approach  the  appraisals? 

A.    We  were  requested  to  do  it  in  both  systems ...  This  was 
a  duplication  of  effort  but  not  dif f icult . . . It  would 
be  no  problem  to  appraise  in  the  metric  system  except 
if  during  conversion  they  wanted  it  both  ways,  then  it 
would  be  duplication  of  effort... 

Q.    You  used  the  market  data  approach? 

A.    Yes... The  cost  approach  is  usually  limited  to  special 
purpose  property  like  schools  and  churches  that  there 
is  no  market  for... There  were  no  income  producing  prop- 
erties but  the  income  approach  would  not  be  a  problem 
either... The  market  we  used  was  in  acres . . . I  was  not 
asked  to  convert  the  market  but  that  would  be  easy... 
Actually  it  would  have  been  simpler  had  I  done  that  and 
worked  all  the  way  thru  in  metric... 
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Q.    Did  you  have  any  problems  with  the  work? 

A.    No... only  reading  the  plans  there  was  an  awful  lot  of 
information  crowded  into  a  small  place  or  smaller  par- 
cels .  .  . 

Q.    Was  there  any  dual  dimensioning? 

A.    No... only  the  summary  sheet  had  both  systems... 

Q.    Was  your  report  in  dual  dimensions? 

A.    Right... I  have  a  metric  and  English  appraisal ...  These 

are  filed  in  Columbus ...  actually  it  would  have  been 

easier  to  just  do  it  all  metric... 

Q.    Do  you  think  the  metric  system  is  easy  to  work  with? 
A.    Yes. 

Q.    How  do  you  feel  about  converting  to  the  metric  system? 
A.    I  don't  really  care... if  they  do  it,  it  should  be  a 

fast  switch  to  avoid  all  the  duplication  of  effort  like 

I  did  here . . . 

Q.    For  comparative  sales  you  looked  them  up  in  customary 

American  units? 
A.    Yes,  but  that  wouldn't  pose  any  problem  if  we  converted 

right  there  and  went  thru  the  entire  thing  in  metric... 

that  would  be  easy... Now  the  negotiators  might  have  a 

problem  if  it  was  all  metric... 

Q.    Was  your  fee  increased  because  of  the  way  you  did  the 
job? 

A.    Yes .. .Normally  a  typical  single  family  residence  is 

$300  we  charged  $400  here... this  would  hold  as  long  as 
we  had  to  do  it  both  ways... but  if  we  did  it  all  metric 
a  larger  fee  might  be  justified  only  the  first  time... 
the  total  fee  was  $2800  normally,  it  would  be  $2300... 

Q.    Would  it  be  any  more  of  a  problem  with  more  complex 

properties  with  more  buildings? 
A.    No ,  I  already  tested  that  on  this  job  by  working  with 

the  buildings  somewhat. 
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B,3,16   Interview  with  John  Butcher 

Mr.  Butcher  is  in  the  Right-of-Way  Section  for  District 
5.   He  reviewed  the  land  appraisals  for  the  required  Right- 
of-Way  for  the  project  for  conformance  with  State  policies. 

Q.    What  did  your  work  entail  on  this  job? 

A.    Review  the  appraisal  for  reasonableness  §  following  of 
state  procedure .. .As  far  as  metric  is  concerned  the 
appraiser  really  did  that  for  me,  all  I  had  to  do  was 
read  the  plans  and  double  check  him... He  prepared  the 
report  both  ways . . . To  check  all  I  had  was  a  few  con- 
versions and  this  was  quite  easy  on  a  little  calculator. 
The  reviewer  shouldn't  have  any  problems  with  it  if  he 
has  a  good  appraiser... 

Q.    Would  working  right-of-way  be  any  more  difficult  in 

metric? 
A.    Once  you're  used  to  it  I  see  no  difference... 

Q.    This  was  all  done  on  market  data,  there  was  no  cost  of 
replacement  or  anything? 

A.    Right... now  the  appraiser  did  not  do  his  adjustments 

in  metric  which  would  have  made  a  little  more  work  for 
me... These  adjustments  are  needed  because  no  two  sales 
are  alike... You  have  to  bring  the  market  sale  up  to 
present  date  and  also  adjust  on  size  and  location,  etc. 
These  are  cost/acre  adjustments  in  rural  areas ...  in  the 
city  this  may  be  cost/ft^,  cost/front  ft.,  or  cost/site 
but  the  way  of  doing  the  appraisals  is  the  same... The 
adjustments  in  metric  shouldn't  pose  any  problem 
though. . . 

Q.    Actually  then,  how  is  the  value  of  take  figured  in 

market  data? 
A.    It's  the  difference  of  the  value  of  property  before  and 

the  value  of  the  property  after  unless  there  are 

damages . . . 

Q.    Dist.  10's  people  indicated  that  the  cost  approach  would 
be  much  more  difficult  to  do  in  metric. 

A.    Well,  yes,  because  it's  based  on  measurements  ...  Every- 
thing now  is  constructed,  sold  and  built  in  our  units 
and  finding  costs  of  replacment  based  on  metric  measure- 
ments would  be  diff icult . . .All  information  probably 
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A.    would  have  to  be  converted. .. The  only  time  you  use  this 
is  if  you  have  a  building  that  doesn't  really  have  a 
market,  a  special  purpose  bldg.  like  a  church. .. this 
is  very  seldom  though. . . 

Q.    Was  any  time  added  to  your  work  then? 
A.    Very  little.  .  . 

Q.    Do  you  think  it  was  worthwhile  doing  the  right-of-way 

plans  and  appraisals  in  metric? 
A.    Yes,  it  was  interesting... 

Q.    Now  you  had  to  convert  these  back  for  the  negotiators 

to  do  their  work? 
A.    Yes,  but  it  was  quite  simple  on  a  calculator  with  a 

constant  multiplier... 

Q.    Besides  being  interesting  do  you  see  any  value  in  doing 

right-of-way  in  metric  if  the  negotiators  have  to 

translate  to  the  property  owner? 
A.    Yes,  for  one  reason... it  will  expose  the  public  to  the 

metric  system. .. It ' s  going  to  come  and  you  may  as  well 

start  familiarizing  them  with  it... 

Q.    What  problems  did  you  have  with  the  job? 

A.    The  biggest  trouble  was  getting  hold  of  a  scale... we 
tried  to  Xerox  one  on  paper,  but  it  didn't  work;  it 
got  distorted. .. so  we  went  out  and  bought  one  finally.. 

Q.    Would  you  give  us  a  brief  summary  of  the  3  methods  of 

appraising? 
A.    Market  data  --  which  is  the  value  in  the  market  place. 

Cost  --  which  is  the  cost  of  reproducing  the  property. 

Income  --  value  from  income  which  would  be  general  by 

the  property  usually  used  as  a  back-up  to  market  data.. 

This  would  be  affected  little  by  metric  also... 
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B,3,17   Interview  with  John  Gosselin 

Mr.  Gosselin  is  in  the  Right -of -Way  Section  for  District 
5.   He  negotiated  part  of  the  Right-of-Way  procurement  with 
the  property  owners  after  the  appraisals  were  approved. 

Q.    How  much  metric  work  did  you  do  on  the  job? 

A.    We  converted  the  plans  to  English  units  so  the  property 
owners  would  have  an  understanding  of  them... I  asked 
the  property  owners  about  the  metric  system  and  their 
basic  reaction  was  that  they  didn't  want  to  hear  about 
it  and  just  be  talked  to  in  English. . .With  the  plans  in 
front  of  them  they  could  understand  the  conversion  from 
one  to  another ...  They  feared  that  if  conversion  took 
place  that  they  couldn't  get  replacement  parts  for 
appliances  and  farm  equipment  and  this  would  cost  them. . 
One  guy  thought  the  only  reason  the  country  was  going 
metric  was  so  the  military  could  read  captured  maps... 

Q.    Do  you  think  their  attitude  hindered  your  negotiations? 

A.  No... It  would  have  had  we  not  converted  the  plans  prior 
to  negotiations ...  There  was  no  hostility  just  disinter- 
est in  the  metric  system. . . 

Q.    How  long  did  it  take  to  convert  everything  you  needed? 
A.    It  took  me  about  6  hrs .  to  convert  and  write  the  plan 
letters  in  dual  dimensions... 

Q.    Do  you  have  any  feelings  about  the  metric  system? 

A.    Well,  I'll  join  the  property  owners... I  don't  expect  to 

be  around  when  it  finally  goes  thru... But  as  far  as 

working  with  it  I'll  do  the  job... 

Q.    If  everyone  were  educated  to  it  do  you  feel  it  would  be 

a  simpler  system? 
A.    With  everything  based  on  tens,  I  would  say  it  would  be 

easier . . . 

Q.    Did  the  plans  have  everything  you  needed  to  work  with? 
A.    Yes... 

Q.    Was  the  price  affected  by  the  job  being  done  in  metric? 
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A.    No... the  value  is  there  regardless  of  whether  it  is 
done  in  metric  or  English... 

Q.    Were  the  property  owners  told  what  the  metric  measure- 
ments were? 

A.    Yes... and  as  long  as  they  had  the  conversion  in  front 
of  them  they  understood  it... We  also  gave  them  a  con- 
version table  with  wt .  and  measures  on  it... The  plans 
we  gave  them  were  colored  up  and  had  all  the  metric 
dimensions  on  them... the  conversion  was  put  above 
this... The  people  were  exposed  to  the  metric  system... 

Q.    Would  you  volunteer  to  work  on  another  metric  job? 
A.    Yes . . . In  the  job  notes  I  have  a  summary  of  what  all  the 
people  said. . . 

B,3,18   Interview  with  S.  G.  Bell 

Mr.  Bell  is  in  the  Right-of-Way  Section  for  District  5. 
He  negotiated  part  of  the  Right-of-Way  procurement  with  the 
property  owners  after  the  appraisals  were  approved. 

Q.    Before  you  talked  to  the  people  did  you  convert  to 

English  units? 
A.    We  put  the  conversion  right  on  the  plans... 

Q.    What  was  their  reaction  when  you  discussed  the  metric 
system? 

A.    We  gave  them  conversion  tables,  the  dual  dimensioned 
map,  and  asked  if  they'd  like  to  be  explained  the 
system. .. their  reactions  were  like  "We  couldn't  care 
less",  "I  haven't  got  time",  I  won't  be  around  when 
it  goes  through"... 

Q.    Did  you  have  any  trouble  working  with  the  plans? 
A.    No... not  as  long  as  I  had  the  table  there  in  front  of 
me .  .  . 

Q.    Was  there  any  time  added  to  your  work? 

A.    Only  a  little  bit  for  conversion  of  units... I  myself 

think  its  a  good  idea... why  should  the  U.S.  be  the  only 

country  not  on  the  metric  system. . . 
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APPENDIX  C 
A  Comprehensive  Bibliography  of  Metrication 


The  following  bibliography  contains  all  the  works, 
identified  in  our  literature  search,  which  deal 
with  metrication,  provided  they  were  not  listed 
in  NASA's  Information  on  the  Metric  System  and 
Related  Fields  by  E.  Lange,  L.  Sokol  and  V. 
Antoine,  Sixth  Edition,  Feb.  1,  1974.   This 
bibliography  is  therefore  complementary  to  NASA's. 
All  items  considered  as  pertinent  to  highway 
metrication  from  either  of  these  two  bibliographies 
were  abstracted  and  included  in  the  Annotated 
Bibliography  (Appendix  B) . 
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Figure  2.      Title  Sheet 
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Figure  4  (Continued) 
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Catch  Basins  Standard  Drawing 
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Figure  6.      Driveway  Typical  Section 
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Figure  7.      Part  of  General  Summary 
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Figure  8, 


Line  &  Profile  Sheet  (Sample  1) 


164 


Figure  9.      Line  &  Profile  Sheet  (Sample  2) 
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Figure  10 


Cross  Section  Sheet  (typical) 
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Figure  11.      Culvert  Detail  Sheet 
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Figure  12 


Right-of-Way  Sheet  (typical) 
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